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MALARIA CONTROL
IN WAR AREAS
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The program M a l a r i a  C o n t r o l  in War A r e a s ,  a j o i n t  u n d e r 
t a k i n g  by t h e  P u b l i c  H e a l t h  S e r v i c e  and t h e  s e v e r a l  S t a t e  H e a l t h  
D e p a r t m e n t s ,  i s  d e s i g n e d  t o  c o n t r o l  p r o d u c t i o n  o f  m a l a r i a  m o s q u i 
t o e s  and r e d u c e  p o t e n t i a l  m a l a r i a  t r a n s m i s s i o n  tn e x t r a -  c a n t o n m e n t  
z o n e s  o f  m i l i t a r y  and e s s e n t i a l  wa r  i n d u s t r i a l  a r e a s .  O p e r a t i o n  
o f  t h e  p r o j e c t s  i s  by  t h e  S t a t e  H e a l t h  D e p a r t m e n t s  u t i l i z i n g  r e 
s o u r c e s  o f  t h e  P u b l i c  H e a l t h  S e r v i c e .  P o l i c y  d i r e c t i o n  i s  e x e r 
c i s e d  by  t h e  A t l a n t a  o f f i c e  o f  t he  P u b l i c  H e a l t h  S e r v i c e  in 
c o l l a b o r a t i o n  w i t h  t h e  P u b l i c  H e a l t h  S e r v i c e  D i s t r i c t s  i n v o l v e d .

FEDERAL SECURITY AGENCY 

U. S. PUBLIC HEALTH SERVICE
Courtesy of the David J. Sencei atdcctAoGeorria



TABLE OF CONTENTS

PART I  Page

PICTORIAL PRESENTATION OF MALARIA CONTROL IN WAR AREAS........................... 1

PART I I

INTRODUCTION................................................................................................................  34

OPERATIONS DIVISION.................................................................................................  36
MEDICAL SERVICES..........................................................................................  38

Blood S lide  Surveys...................................................................  39
ENTOMOLOGICAL SERVICES.............................................................................. 41

Effectiveness of the MCWA Program.....................................  47
Sp ecia l Entomological Survey Work.....................................  43

ENGINEERING SERVICES.................................................................................. 51
La rv ic id a l Operations............................................................... 52
Major Drainage.............................................................................. 55
In se c t ic id a l Control................................................................. 64

MCWA IN PUERTO RICO....................................................................................  66

ADMINISTRATIVE DIVISION........................................................................................  67
PERSONNEL AND ACCOUNTS.............................................................................. 69
PROCUREMENT AND SUPPLIES.........................................................................  70

SPECIAL PROJECTS AND COOPERATIVE ENTERPRISES...........................................  71
AEDES AEGYPTI CONTROL PROGRAM............................................................... 71
DOG FLY CONTROL IN FLORIDA..................................................................... 78
BLOOD SLIDES FOR THE ARMY.......................................................................  79
TRAINING AND EDUCATION.............................................................................  79
COMMUNITY EDUCATION PROGRAM................................................................... 80

PART I I I

STATE SECTION..............................................    83

Courtesy of the David J. gencer CDC Museum



PART I

The program Malaria Control in  War Areas, inaugu
rated in  March 1942, i s  designed to control production of d isease- 
bearing anopheline mosquitoes, and to reduce potential malaria 
transmission in  extra-cantonment zones of m ilita ry  establishments 
and e sse n tia l war in d u strie s .

During the 1942 mosquito season, contro l operations 
were promulgated in  areas contiguous to 900 krmy, Navy, and war- 
connected establishments. By June 30, 1943, the number of war 
establishments increased to 1161, embracing work in_ 3I 7 counties 
of 21 S tates, the D is t r ic t  of Columbia and Puerto Rico. Working 
through State health departments, f u l l  use was made of coordi
nated medical, entomological, and engineering sciences to obtain 
maximum control with minimum expenditures of manpower and 
m aterials. Where medical opinion and entomological evidence 
indicated that the malaria problem of a war area was of minor 
import, epidemiologic and mosquito-density su rve illan ce  replaced  
co stly  engineering operations. Community education has been used 
to stimulate voluntary control programs through ind iv id u a l and 
community e ffo rts , thus m ultiplying the measurable e ffects  of the 
appropriation d o lla r .

At present, malaria in  the United States i s  at a 
low point. This i s  the re su lt  of the c y c lic  nature of the 
d isease , and control work carried  on by community, s ta te , and 
federal agencies. The purpose of the present MCWA program i s  to 
maintain the ex isting  low incidence throughout the period of war 
m obilization. I t  i s  an enterprise of preventive medicine.

The descriptive  m aterial of the report i s  
p ic to r ia lly  reviewed in  the following pages. Here i s  depicted 
the enormity and complexity of the malaria problem, the method of 
attack , and the accomplishments of the past year.

urtesy of the David J. Sencer CDC Museum



COORDINATION WITH ARMY AND NAVY

PUBLIC
HEALTH
SERVICE

SURGEON
GENERAL

-------------------------------------------------------------------
The program of Malaria Control in  War Areas 

functions prim arily  as an extension of m ilita ry  
anti-m alaria  work. I t  operates in  those areas 
where m ilita ry  ju r isd ic t io n  does not extend, but 
where exposure of m ilita ry  or war personnel to 
m alaria-carrying anophelines might occur. In
cluded are zones contiguous to m ilita ry  canton- 
uients or adjacent to e ssen tia l war in d u strie s, 
and recreationa l areas for m ilita ry  personnel, 
and housing developments for war workers.

ARMY
AND

NAVY

SURGEONS
GENERAL

1 ^  ^ 1

MCWA
HEADQUARTERS

DISTRICT
AND

STATE
OFFICES

Jo in t planning and f ie ld  study together with 
exchange of epidem iological, entomological and 
engineering information between the Army Serv
ice  Command and Naval D is t r ic t  O ffices ; and the 
State Health Department and Public Health Serv
ice  O ffices e ffects  close corre lation  of a n ti
malaria e ffo rt .

SERVICE 
COMMAND 
AND NAVAL 
DISTRICT 
OFFICES 

PHS LIAISON 
OFFICERS

1 ^  - 1

AREA
SU PERV ISO RS

Local l ia iso n  i s  maintained between the area 
supervisors and the malaria control o ff ic e rs  
on m ilita ry  posts to coordinate p a ra lle l f ie ld  
operations inside  and outside of reservations. 

------------------------ --------------------------- -—

PO ST
MALARIA
CONTROL
O F F IC ER S

MCWA C O N T R O L  W IT H IN  A ONE M I L E  Z O N E , ( F L I G H T  
R A N 6 E  O F  ANOPHELES QUA O R IU A  CUL AT  U S )  

S U R R O U N D I N G  T H E  M IL IT A R Y  R E S E R V A T I O N .

- 2-
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MALARIA
THE NUMBER ONE DISEASE OF WORLD WAR II

C O U a T t * y  O F  w i * * .  M A C A X l W l

M A L A H i " " * * 8 “  o m e  D | S E A S E  o f  t h e  W 0 R L D !

\
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MALARIA d,sease °fcycle8

I N  T H E  U N I T E D  S T A T E S »  * » « *1  mm UPSWING IN THE
MALARIA CYCLE
CONSTITUTES A 
POTENTIAL THREAT
TO THE WAR EFFORT 
BY ENDANGERING THE 
HEALTH OF FIGHTING 
MEN & WAR WORKERS

M ALAM O US AREA  OF THE UNITED STATES 
18 82  <912
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PROTECTION f r o m  MALARIA
/  EXTRA-CANTONM ENT  

'  ZO N E

i *N j i i i t s  o f  o n e  m il c
I  M C W A  CONTROL ZONE

M C  W A  FU N CTIO N  TO W O RK W ITH IN  TH E ONE 

MICE MOSQUITO F L IG H T  R A N G E  IN  E X T *  A -  CANTONMENT 
Z O N E S , IN ANO A BO U T WAN IN O U S T R IE S , R EC R EA T IO N A L  
Z O N ES , HOUSINO F A C IL IT I E S  ANO A C C ES S  H I6 H W A T S .

IS  INSURED BY 
the control work of m ilita ry  forces  
in side  reservations, 
the control work of c iv i l ia n  health  
agencies in  the surrounding c i v i l  
area but
the immensity of the task has required  
the support and expansion of the 
normal lo ca l and state  health depart
ment f a c i l i t i e s  by the United States  
Public Health S erv ice .

*

THE RESPONSIBILITY

HAS BEEN PLACED IN THE OFFICE 
OF

MALARIA CORTROL 
IR  

WAR AREAS

4
M C W A. I S  T H E  S U P E R S T R U C T U R E  B U I L T  U P O N  T H E  S O L I O  F O U N D A T I O N  OF  
S T A T E  A N O  L O C A L  H E A L T H  A G E N C I E S  F O R  T H E  P R O T E C T I O N  O F  F I G H T I N G  
M E N  A N O  W A R  W O R K E R S . ir

—5 —Courtesy of the David J. Sencer CD c  Museum



MALARIA IS A COMPLEX PROBLEM
INVOLVING

The in f in ite  v a rie ty  of re la tio n sh ip s between the complicated l i f e  h is to r ie s ,  
hab its, and behaviors of three liv in g  organisms-

MALARIA PARASITE AHOPHELES MOSQUITO MAH

BREAK THE MALARIA CHAIN
ATTACK ATTACK

ATTACK THE PARASITE
DRUGS

ATTACK

ATTACK IGNORANCE
- I f  ^INFORMATION 
£  // TECHNICAL 

^TRAINING

ATTACK ADULT MOSQUITOES
MOSQUITO - PROOFING 

SPRAYING 
REPELLENTS

ATTACK MOSQUITO LARVAE
OILING 

DUSTING 
DRAINING

ATTACKING THE PARASITE WITH DRUGS by treating  c l in ic a l  cases «nH c a rr ie rs  
reduces the danger of m alaria transm ission.
THE ATTACK ON THE ADULT MOSQUITO i s  in  some cases dependable and i s  employed 
where p ra c t ic a l, but

THE PRINCIPAL ATTACK selected because i t  i s  the most e ffectiv e ,
p ra c t ic a l, and re lia b le  method ava ilab le  for the emergency use i s

AGAINST THE AQUATIC STAGES OF MOSQUITOES
A ll  other attacks may be supported by the ATTACK ON IGNORANCE, which may w ell 
be the hope for eradication .

- 6 -
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THE ATTACK REQUIRES

MEN
DOCTORS,  E N T O M O L O G I S T S  ENGINEERS
A D M IN IS TR A TI V E  P E R S O N N E L  & LABORERS

AND
MATERIALS

EQUIPMENT AND SUPPLIES

4 $ '

P

-7-
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MEN AND MATERIALS

P E R S O N N E L
Each ( ig u r . r ip r « w i h  25 P » opj«

COMMISSIONED

TECHNICAL

SUB-TECHNICAL

CLERICAL

LABOR

n ifitiiiitiiiiittiin ttttiiiiitt  
n iiitiiiitiititiiiiiittitiittttt
i i i i i t i i n i i i m

E O U I P M E N T
Koch f ig u r t  n p m w t «  SO unit*

AUTOMOTIVE

BICYCLES 

HAND SPRAYERS

Î q q q q q q q q q q q q q q q q q q q & Q Q
1 1 1 1 I I I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1

<a) Q  û  {a) Û  Q  û  û  Û  (a) (a) Q  Û  (a)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J-------------

AND DUSTERS L A R V I C I D E

POWER SPRAYERS -r.

i o d i  fig ure  n f r M M h  1 00 ,000  unit» 
uM d during  fitca l y*or 1943

OIL (GALLONS)

PARIS GREEN (LBS.

July I. 1943

—8 —
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THE DOCTOR APPRAISES THE MALARIA HAZARD

They must be kept as current as 
possib le and c a re fu lly  studied in  
re la tio n  to the need fo r control
work.

The most e ffective  
attack requires a 
sh if t  of emphasis 
from treatment to 
prevention. Planning 
prevention requires  
predicting where cases 
may occur. Consider
ation i s  given past 
and present d ire ct  
measurements in  lig h t  
of the many variab le  
factors affecting  
transm ission.

REPORTS OF CASES AND DEATHS form the largest source of unrefined d ire ct  
measurements.

These reports reach the MCWA o ffice  
from the p ractic ing  physician a fte r  
they have been compiled by the 
state  health department.

-9-
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4

In  16 states and the D is t r ic t  of Columbia, 120,000 blood smears were taken, 
of which 104,000 have been reported examined,revealing 0.2156 p o sitiv e . The 
extensive control e ffo rts  of community, sta te , and federal health agencies 
during the past decade have been la rg e ly  responsible for th is  low incidence.

THE CYCLIC HISTORY OF MALARIA INDICATES A RISE IN INCIDENCE IF  PROPER CONTROL 
MEASURES ARE NOT EFFECTIVELY EMPLOYED.

Because of the low incidence of malaria at the present time, EVALUATION of the 
effectiveness of the control program in  keeping rates low cannot be done 
d ire c t ly  but REQUIRES INDIRECT MEASUREMENT BY ENTOMOLOGICAL METHODS."

BLOOD SLIDE SURVEYS WERE MADE IN THE FALL OF 1942.

L E G E N O
\ ./U  SCHEMATIC SEA SO NA L  VARIATION 

MALAR IA  C A S E S  UNITED S T A T E S  
E S T IM A T E D  T R E N D  OF 

'  “  M A L A R IA  R A T E S

1*1» 1920 1925 1950 1955 1940

T R E N D  O F  M A L A R I A  I N  T H E  U N I T E D  S T A T E S

- 10-
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MANY WAR ESTABLISHMENTS ARE IN MALARIOUS AREAS

P H O T O  B Y  U .  S .  A R M Y  S I G N A L  C O R P S

THE ABSOLUTE PROOF OF MALARIA IS  THE OCCURENCE OF CASES.

IN POTENTIALLY MALARIOUS AREAS A PREVENTIVE PROGRAM MUST NOT AWAIT THE 
DISCOVERY OF CASES BEFORE BEGINNING CONTROL WORK. THE POTENTIAL DANGER 
DEPENDS ON THE DENSITY OF THE MALARIA VECTORS -  ANOPHELINE MOSQUITOES.

Courtesy of the David J. Sencer C D C rnöseum



THE EHTOMOLOGIST LOCATES BREEDIHG PLACES AHD 
ESTIMATES THE DENSITY OF THE AHOPHELIHE MOSQUITOES
He also  evaluates the effectiveness of control measures.

In  studying a new pro ject, the 
entomologist d iscusses the malaria I1 
situatio n  with the doctor, usua lly  
a health o f f ic e r .

After a conference with the doctor, 
the entomologist v i s i t s  mosquito 
resting  places in  the v ic in ity  of 
the war establishment.

■,
•' - , V ,  • . JSLljAfr, w  ■

■ r- ■- • ••• ’V A  "• >.*• V  H I?  fS 'J-*  n f i  , '» •
*  . . .  • • v "

» !

' S  d  
-■ i v \  ' II*

■' V

AHOPHELES QUADRIMACULATU 
v THE VECTOR OF MALARIA *

i s  sometimes found in  large nunbers>

A

THE ENTOMOLOGIST OBTAINS THE BEST MAP 
of the lo c a lity  from the County Engineer.

*The control program Is  concerned with 
only three species of ANOPHELESt 
QÜADRIMACÜLATPS in  the eastern United S ta te s , ALBIMANUS in  Texas and Puerto 
Rico, and FRKF.BORNI in  the western United S tates.

- 12-
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THE ENTOMOLOGIST MAKES A RECONNAISSANCE 
SURVEY in  the v ic in ity  of the war 
establishment, which, fo r s im p lic ity , 
le t  us c a l l  "CAMP QUAD".

f t
He DIPS FOR LARVAE and places these in  a 
r ia l  for id e n tifica tio n  in  the laboratory 
He MAPS THE LARVAL STATIONS ty  numbering 
each in  a trian g le  symbol.
He INSPECTS A NUMBER OF ADULT STATIONS 
near Camp Quad and saps each by & number 
in a c irc le  symbol*

He IDENTIFIES THE SPECIES OF ANOPHELINE 
larvae with the aid  of the microscope.

Courtesy of the David J. Sencer CDCl Museum



BREEDING PLACES ARE INSPECTED.
Larvae and ad u lts are id e n tifie d . 
Notes are made and forms f ille d  out. 
THESE DATA ARE INDICATED ON A MAP 
OF CAMP QUAD. The schem atic map 
shows the entom ological index 
s ta tio n s  fo r la rvae  and ad u lts .

BREEDING AREAS NEAR CAMP QUAD

SCHEMATIC MAP
SHOWING

EN TO M O LO G ICAL INOEX STATIONS



When the entom ologist has gathered THE ENGINEER AND ENTOMOLOGIST MAKE A
and analyzed the d ata , he d iscusses JO INT RECONNAISSANCE SURVEY around
the problem w ith  the engineer. Camp Quad.

THE ENGINEER DETERMINES THE MOST EFFECTIVE 
CONTROL METHOD AND SETS IT INTO OPERATION

Making the best use o f a v a ila b le  man-power and 
THE ENGINEER SURVEYS THE AREA, equipment, HE DECIDES ON THE MOST PRACTICABLE

AND ECONOMICAL METHOD OF CONTROL. He a lso  
supervises the co n tro l work so th a t i t  
functions e ff ic ie n t ly  and e ffe c tiv e ly .

- 16-
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SL*TIU COSTS Of ooimPL BT UiwIclDnc m. [f^pyyy PLATIVI COSTS or COBIBOL BT uwcm nc r*
I XTUTT OF B B D IB G  SUBFACB -  . . .  210 »m b
UOOTH OF BRX&OQC SIASOB -   -------- 24 KUDU
M K O DC UULk OOBDITIOBi RILATIVSLT O FB  KBEftD ■■«*« 

ALL FARTS RSACBAHI BI BOAT 
OB tUM B A B O O  BOOTS.

¡¿isEim

KQBTT OF BBJUDZBC SURFACE------------- U 90
LBCTB OF BSKBDB SKASCM------------ 24 KLULS
BBD IBG  AHA CO»ITICBi BTB3IV &  MAKS HT AID D rrB U T n iW L I 

■3000 ABU. BOTTOM TB T SOFT SO 
A3 TO B  IB&AFI FOB HAOUC ABD 
OBBALLX TOO «A LL O  ABO CVDCBCMB 
FOB BOAT.

1 .  IB OBTER TO TRIAT OTTZRE ABBA 
AT B B L X  DniBVAlâ «ITU FABIS 
GRIB OUST BILL BBjUIBB 6 
DUBTBS ABD 1 POMMAI.
6  LA HOB IBS FOB 24 O B 9
•  * 2 9 .16  r a m  «4 , 199 .04
1  PCUBAI FOB 24 " m
•  » 3 9 .7 4  T O  K B  - - -  I  9 i3 .7fe

TO T A L------------# 5 ,1 5 2 .8 0
2 . - 2 1 0  LBS. PARIS GRUB 

9 20 CUTS F B  LB. FIB
* »  r a t  24 N U B S  # 1 ,0 0 9 .0 0
1 ,990  LBS. L O a B # 9 .0 0  
FES TOM r a t  «U B  1C«

TOTAL -  -  -  -  »  1 ,2 1 2 .1 2  
ggTL-Cf W tVICIDDC I  6 .3 6 1 .9 2

1 . TO SLDUNATI BRUDDO SUB- 
FACB BT DRADUÛI «ILL RlQUXn 
SCAT ATCOB OF 4 0 ,0 0 0  CO.
IQ S. OF &ABTV IB ALL. kTTKXL-
DUTRLI 0MB-MA1F JAB B DUO
VXTB aU G -LIBS AT 35  CUTS
FEB CO. TO. 7 -0 0 0 .0 0
OTHifi HALF CAB B  BABO
BLCAVATSO B # 1 .00  FB- .................... Ja.OT.99

_______tn-m .ao
ABOVE DICLUIB CLIABDG OF BATO 
STIHFAOB, KXCAVATOG, MOT DO
B ^ um florr, b tc .
^UlSTICKABA M C IH dl DKACLDtl 
CAB B  OtTTA DOS IB THB ARIA AT 1KB TDŒ.

LurtieoiK
1 . ADPLAB DUSTOC AT BIBLZ HTSA- 

TALS OBLX F1A3IBU BSTBOO.
2 .  ATBAGI DUST DC TDK F B  

B B  6 HOUBS « #55 F B
BOUB FOB 24 IU Z S  -  -  -  -  # 7 ,9 2 0 .00
ATBAGI STABDBT TIBI F B
B U I  10 KXIBS •  #20 F B
n o m  FOR 24 B B S  . . .  #  4 ,8 0 0 .0 0
F BBT IMG MHIACB 200
MILAS i HR K B  •  # .7 0
F B  B U I  FOB 24 B O S  —  # 3 ,3 * 0 .00

3 .  BZXIBO, TBAX3F0RTDD ABD S OTIC DC i
4  1JLB0BIB3 AID 1
FOKiBAI FOB 24 B B S  -  .  #  3 , 753 . 1 2

4 .  1 ,190  LBS. FABIS GRUB 
B 20 C B ns F B  LB. F B
B B  FOB 21» B B S  -  -  -  # 5 ,7 1 2 .00
43 TOBS UU2 9 #9 F B
TCB . . . . . . . . . .  # 397.00

W?T Of UR7ICIDDB t o .9 1 2 .1 2

1 . ARIA SUIT ABU FOB HRABITB 
DITCBIBQ.

2 . COO-LET* ULAIBACI BILL B m U IB  
UCAVATIOB OF 3 0 ,000  CU.
TUB. OF IABTB.
APPB0XDUT1LÏ THKU-F0UBTK3
TO BS BLOB HITM DTBABITB
9 30 C a m  P B  CO. T D .------------- #  6 ,7 )0 .0 0
AP. BQJLDUTILX OBt-FOURTI
BABD IZCAVATS) •  # 1 .00
F B  CU. ZA B D ---------------------------- » 7 .5 0 0 .00

J p c r n d u A u r ? 0

o r f  ¿fy*uzs??vi&  a s r u t  ¿¿¿¿ca,

5 ° 1®P011iant consideration. I t  always influences the engineer's decision on the 
* la rv ic id a l operations are chosen, OIL AND PARIS GREEN ARE THE TWO 

LARVICIDES COMMONLY USED. The cost of p aris green is  low. I t  is  tox ic p rim arily to 
Anopheline la rvae , whereas o il is  e ffe c tive  against a ll types pf mosquito larvae.

“HAND DUSTING w ith paris green is 'a n  effective 
means of treatin g  sm all,breeding areas* such
as d itches, borrow p its , and pond margins.

Courtesy of the David J. Sencer CDC Museum 
»

POWER DUSTING from a boat is  su itab le fo r 
covering extensive breeding waters.

AIRPLANE DUSTING is  a h igh ly e ffe c tive  method 
where breeding areas are large and inaccessible,
 ̂-16- y\ -y
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/
 ̂ f ,FILLING  may be an econom ical method of

permanent e lim in a tio n  o f breeding.

n
HAND-SPRAYING is  the most common method o f ap p lica tio n  o f liq u id  la rv ic id e

■z°POWER-SPRAYING from a boat is  o ften  
used fo r co n tro l by the engineer.

DRAINAGE IS  OFTEN THE MOST PRACTICAL AND ECONOMICAL METHOD OF CONTROL J
£ W -  ~ 'T c L *

Power equipment is  stressed  in  an 3  
e ffo rt to  help  so lve the problem of 
labor shortageJ  *

yo 1
Vf

*  ,o .
INSPECTION BY THE ENTOMOLOGIST IS  A °  
CHECK ON THE EFFECTIVENESS OF 
LARVICIDAL MEASURES,

HAND DITCHING is  employed fo r 
amali d itch es.
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v t l  .

i jV '  ' i y  I
DYNAMITE DITCHING is v I 
an econom ical method; j  
of d itch  construction  
under su itab le  s o il^  
con d ition s. 
freq u en tly 
method fo r
m alaria ______________
le c ts . I t  req u ires 
few men and alm ost ARTIFICIAL WA
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DENGUE AND YELLOW FEVER PREVENTION BY CONTROL OF AEDES AEGYPTI IS  ALSO AN 
IMPORTANT HEALTH MEASURE. Both d iseases are endemic in  coun tries w ith in  
seven hours fly in g  tim e o f the United S ta te s . Troops retu rn in g  from the 
trop ics may bring these d iseases to  ports in fested  w ith  Aedes aeg yp ti.

— f i l t e r

(L «o v« s  or P in «  S tro »

- T IL E

GEOGRAPHIC DISTRIBUTION 
OF

YELLOW F EV ER  ANO DENGUE
IN

SOUTH AMCftlCA, AFRICA ANO -  
THC MUMTCNRANCAN ANCA ALSO

Afocs A ce vm  in  thc unit  co s t a t i s

V is its  were made to  l£  m illio n  prem ises to inspect and co rrect breeding 
p laces. Correction was found necessary on over h a lf o f these.

LE DRAIN

, F IL T E R
I ( L t o v t t  or P in o  S t r o

USING TILE g

0
DITCHING1i s 1 
ic a l method ' 
construction 
tab le s o il p 
s. Engineers 
y se lect th is  
r an ti
rainage pro- 
requires ^  

ad almost 
ant.

ARTIFICIAL WATER CONTAINERS both in s id e  and outside the 
house are breeding p laces fo r Aedes aeg yp tl. It s  f lig h t  
range is  less than one b lock.

Colrtesy of the David J. Sencer CDC MlSeum



SPECIAL CONTROL MEASURES include PLANTING LARVAE-EATING MINNOWS in  pools, 
c is te rn s  and w e lls ; CORRECTION OF GUTTERS; o ilin g  c is te rn s ; clean-up of 
prem ises; and m aritim e inspection  o f beach and docked boats.

Armed w ith 
which mini* 
Education c 
in  War Area 
kept low.

:x.

AEDES AEGYPTI is  p rim a rily  a tro p ic a l 
m osquito. I t  liv e s  in  the tem perate 
zones e ith e r through re- in troduction  
each year or through s u rv iv a l in  
permanent "mother focus" breeding spots

“ o ^ to - p ro o fe d , and 20,000 cotton warehouse fire -

Since the AEDES AEGYPTI is  a com pletely dom estic 
m osquito, INDIVIDUAL ACTION CAN BE EASILY TRANS
LATED INTO SUCCESSFUL CONTROL.



TRAINING AND EDUCATION
THE ATTACK OH IGHORAHCE

PEOPLE PLUS FACTS EQUAL ACTION.
THIS INSURES INCREASED PROTECTION.

Armed w ith facts  and an understanding o f the problem , people take actio n  
which minimizes and may u ltim a te ly  erad icate  m alaria as a human d isease . 
Education creates a secondary lin e  o f defense outside the M alaria  Control 
in  War Areas zones. By in d iv id u a l and group a c tio n , endemic re se rvo irs  are 
kept low.

ise fire -

L h
t r
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Last year 26 teach ers, assigned to  health  o ffic e rs  throughout the Southeastern 
United S ta te s , conducted m alaria educational vork in  th e ir  resp ective  communities 
The re su lts  o f th e ir  e ffo rts  ju s t if ie d  an extension o f the program th is  ye a r. 
A fte r an in ten s ive  two weeks tra in in g  period a t the beginning o f the summer, 92 
teachers continued th is  work.

CLASS-ROOM AND FIELD  TRAINING, both 
th e o re tic a l and p ra c tic a l, is  necessary 
fo r the p ro fess io n a l personnel. Acute 
shortage o f tra in ed  men req u ire  the use 
o f the most e ff ic ie n t  techniques in  
order to reduce to  a minimum the tin s  
requ ired  fo r tra in in g .

- 22 -
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Dutiieastern 
re communities, 
th is year.
3 summer, 92

ADMINISTRATION

THE EXECUTIVE ADMINISTRATION 
ESTABLISHES POLICY AND CO
ORDINATES FUNCTIONS.

GENERAL ADMINISTRATION STEMS 
FROM THE EXECUTIVE OFFICE 
AND IS  FUNDAMENTALLY A SER
VICE TO THE PROFESSIONAL AND 
TECHNICAL PERSONNEL.

E X  P E N O IT U R E S  FOR THE F IS C A L  Y E A R  1943

MAP SHOWING

NUMBER OF WAR ESTA BL ISH M EN T S  PROTECTED AND MONEY SPENT

C o l

In  add ition  to the above, sta te  and lo c a l h ealth  departments contributed  
«1,500,000 in  the fo ra  o f personnel, se rv ice s , and su p p lies.

-25-
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THE PROCUREMENT AND ASSIGNMENT OF PROFESSIONAL PERSONNEL is  a prime req u is ite  
o f continued operation .

° A

FIELD EQ' 
heavy po1 
pro jects 
worth $2 
60* of t: 
in  use, 
rubber b

L/>
< MAPPING, DRAFTING, and PHOTOGRAPHY prepared 520 m alaria co n tro l maps drawn 

from sketches and basic f ie ld  data fo r reproduction , over 250 graphs and 
ch a rts , and hundreds o f photographs. !

In  the t 
and pyr« 
from th< 
d is trib i 
and 8 up; 
tons.
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FIELD EQUIPMENT AND SUPPLIES o f over 300 k inds, from entom ological v ia ls  to 
heavy power m achinery, are necessary to  operate the la rv ic id e  and drainage 
pro jects. To conserve c r it ic a l m ateria ls and to  save money, surp lus items 
worth $250,000 were tran sferred  from cu rta ile d  fed e ra l agencies and st^>plied 
60* of the 54,000 pieces of la r v ic id a l equipment and sm all hand to o ls  now 
in  use, 62% o f the 504 autom otive ve h ic le s , and 35* o f the 6,900 p a irs  o f 
rubber boots.

rim e r e q u is i t e

. maps d raw n  
Xaphs and

In  the A tlanta warehouse sm aller equipment was recond itioned . P a ris  green 
and pyrethrum in se c tic id e  were purchased a t q u an tity  p rices and d istrib u ted  
from the warehouse. Though much fe d e ra l surp lus m ateria l was procured and 
d istributed  d ire c tly  from the f ie ld  p o in ts, the to ta l weight o f equipment 
and supplies handled by the warehouse during the year amounted to  over 500 
tons.

Coi -25-tesy of the David J. Sencer CDC Museum
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MONTHLY REPORTS, SPECIAL REPORTS AND INFORMATIONAL AIDS WERE PREPARED
-  — •*, _  BY THE PERSONNEL OF THE PROGRAM

'“ “ «i

malaria
Entomolog»caa.Ofn^

CONTROL I ■ schvces 
LARvicioe

WAR AREAS »EGULAno,A  KIT T O  T H I M C lS O U IT O  L A IV A I
Of » •

S O U T H IK N  U N IT ID  STATES

*osou«°

*ac»»k
THE SPLEEN SURVEY AS APPLIED TO THE 

.'SURE ME NT OF MALARIA IN THE UNITED STAIMOSQUITOES Of THI PAORC COAST STATES

A MCTOtlAl KIT 
n o *

N IA IC T IC  ANOrntum i a i v a i

m a la r ia  control

mAM IMJ&COMMUNITY EDUCATION

THE TR EA TM EN T Of M A L A R IAnot*«.

* ° L »N WAR AREAS 

F OPERATIONS THE HISTORY AND ^
ant»-mal̂ R,al

COOPERATIVE ENTERPRISES

28,000 m alaria smears were prepared 
arxi sent to  the Arngr D is trib u tin g  
Center fo r d is trib u tio n  to  m edical 
schools. DOG FLY CONTROL

HealthAt Army request, the Pu b lic 
Se rv ice  cooperated w ith  the 
D. A ., Bureau o f Entomology 
P la n t Quarantine in  dog f ly  
in  the v ic in ity  o f m ilita ry  
lishm ents in  F lo rid a .

TO LARV
ACRES 0and

control
estab-
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PLANS, PROFESSIONAL SKILL, MEN AND MATERIALS MUST PRO
DUCE RESULTS IN TERMS OF REDUCED MALARIA HAZARD
6,?50,548 MAN HOURS WERE EXPENDED FOR ALL OPERATIONS.

12,940 ACRES OF LAND OR WATER WERE CLEARED PRIOR TO LARVICIDING AND DRAINAGE.
AS APPLIED TO THE 

in  IN THE UNITED STATESI
4,719 MILES OF DITCHES WERE CLEANED.

448,600 POUNDS OF DYNAMITE 
WERE USED FOR DITCHING.

[MB-mr o f TME
COMPOUNDS

152,267 POUNDS OF PARIS GREEN WERE DUSTED
AND

1,876,607 GALLONS OF OIL WERE SPRAYED

TO LARVICIDE APPROXIMATELY 200,000 
ACRES OF WATER.

ourtesy of the David J. Sencer CDc  Museum

2 Health 
s U. S .
F and 
7 con tro l 
T estab-



I  w smCyy i*t. * fetalW & 3 b m m

&  * K s 4 ^ * K E  .

* • - v , * ' y ^ l - . . .  . . . ,

L v :  z p ^ W S l i 4*  : r -
1,030 WILES OF MINOR DITCHING ELIMINATED 5,441 AC^ES OF BREEDING SURFACE.
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12,534 LINEAR FEET OF DITCHES LINED WITH DURABLE MATERIAL WERE CONSTRUCTED. 
7,005 LINEAR FEET OF UNDERGROUND DRAINAGE WAS INSTALLED.

THE PROOF OF THE DITCHING IS  IN THE DRAINING.
r  i  < t: 'V  . *— — — — — m  i ,  ¿ l i m i t  m . m t i /

i k 2 * &  ^
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DYNAMITE DITCHING IS  FAST, CHEAP, AND SIMPLE.

CUBIC YARDS EXCAVATED MEAN BREEDING PLACES ELIMINATED

CONCRETE LINED DITCHES ARE MOST EFFECTIVE AND LASTING

Courtesy of the David J. Sencer



BREEDING PLACES WERE ELIMINATED BY DRAINAGE; PERIODIC LARVICIDAL APPLICATIONS 
?.:ERE MADE THEREBY DESTROYING NUMBERLESS MALARIA MOSQUITOES.

POPULATIONS OF ANOPHELES QUADRIMACULATUS WERE REDUCED, THEREFORE THE 
THREAT OF MALARIA WAS MINIMAL. MALARIA INCIDENCE WAS THE LOWEST IN 
HISTORY. DITCH i

D E N S IT IE S  OF M A L A R IA  V EC T O R S’1' INSIDE PROTECTED Z O N E S  
C O M PA R ED  TO A D JA C E N T  U N PRO TEC TED  T E R R IT O R Y

1942 * A n o o h e l t i  Q u o d r im o c u l Q t u »  ( S o u t h e r n  S t o t t s )

4 II IS 24 I 8 IS 22 29 5 12 19 26 3 10 17 24 31 7

JULY  AUGUST S E P T E M B E R  OCTOBER NOV

DITCHII

DYHAMI

DITCH

UHDERi

FILIIN

MAN

-50-
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SUMMARY OF OPERATIONS

OIL
LARVIGIDF IKFI)

- — J
1,876,607 GALLONS

LHKIIvlUC UOCU
PARIS

GREEN
152,267 POUNDS

SURFACE TREATED © 198,208 ACRES

CLEARING 12 ,940 ACRES

DITCH CLEANIHG
¿»O'

4,31 9 MILES

DITCHING © 1,274 MILES

DYNAMITE USED 448,800 POUNDS

DITCH LIKING PLACED (f) 37,026 SQUARE FEET 
12,53 4 L INEAR FEET

UNDERGROUND DRAIHS 7,005 L IN EA R  FEET

FILLING 60,009 CUBIC YARDS

MAH HOURS OF WORK © 6,250,548 HOURS

"i

esy of the David J. Sencer CDC Muséum



%  PERSONNEL AND SA LA R IE S BY CLASSES  
( _  E X P R E S S E O  IN P E R C E N T A G E S  O F  T O T A L  

P E R S O N N E L  AND O F  T O T A L  S A L A R I E S .  
F I S C A L  Y E A R  1 9 4 3

L E G E N D
C P C . LABOR
S  P SU B-TECH N ICA L
C A F C LER IC A L
p a s t e c h n ic a l
C O P COMMISSIONED

I k B  r aC.AF. pas C.O.P

%  EX PE N D ITU R E S  BY MAJOR CLA SS ES
IN P E R C E N T A G E S  O F  T O T A L .

F I S C A L  YE AR  1 9 4 3

L E G E N O
01 PERSO N A L  S E R V IC E S
02 TRAVEL
03 TRANSPORTATION
04  COMMUNICATIONS
05 RENT a  UT IL IT IES  
0 «  PRINTING
07 OTHER CONTRACTUAL S E R V IC E S  
0 « S U P P L IE S  ft M A TER IA LS 
09 EQ UIPM EN T

1161

THE NUN
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1161 WAR ESTABLISHMENTS

IN THE IIHITED STATES AHD PUERTO RICO 

WERE PROTECTED FROM

M A L A R  I A

THE NUMBER ONE DISEASE OF WORLD WAR II

rtesy of the David J. Sencer CDC Museum



MALARIA CONTROL
IN WAR AREAS

1942 -  43

PART II

esy of the David J. Sencer CDC Museum



INTRODUCTION

The M a laria  Contro l in  War Areas program (h e re in a fte r referr« 
to  as MCWA), together w ith  the an ti-m alaria  measures ca rrie d  out by the 
Arqy and Navy w ith in  m ilita ry  and naval re se rva tio n s , has played a largi 
p art in  preventing the spread o f m alaria among the armed fo rces and 
workers in  v it a l war in d u s trie s .

Follow ing the d ec la ra tio n  o f w ar, funds were a llo ca ted  to  the 
Pu b lic H ealth Se rv ice  fo r d ire c t operation o f an ti-m alaria  measures in 
war areas. Headquarters fo r th is  a c t iv ity  were estab lished  in  A tlanta, 
G eorgia, in  Uarch 1942. Operations were a t f ir s t  re s tric te d  to an area 
com prising 15 southeastern S ta tes and Puerto R ico , but subsequently 3 
S ta tes ad jacent to  the o rig in a l area were added, as w e ll as the D istrict 
of Columbia and lim ited  areas on the West Coast.

In te n s ific a tio n  of the war e ffo rt during the f is c a l year 1943 
brought ever la rg e r concentrations of m ilita ry  and in d u s tria l manpower 
in to  p o te n tia lly  m alarious areas. Coincident w ith  the increased need 
fo r co n tro l a c t iv it ie s , te ch n ica l s ta ffs  o f S ta te  health  departments wer 
ra p id ly  depleted by tra n s fe r to  the armed fo rces . The MCWA program was 
th ere fo re  extended and supplem ental personnel was h ired  and tra in ed .

The incidence o f m alaria in  the United S ta tes a t the beginning 
o f the war emergency was the low est in  h is to ry . The fundam ental purpose 
o f the MCWA program was to m aintain the low m alaria incidence throughout 
the period o f m ilita ry  and in d u s tria l m ob ilization . S p e c if ic a lly , the 
en te rp rise  was designed to  co n tro l production of m alaria mosquitoes a»i 
thus reduce the danger of m alaria transm ission in  extra-cantonm ent zone« 
and e sse n tia l w ar-industry areas. Operation o f the p ro jects was through 
the S ta te  h ea lth  departm ents.

During the f is c a l year 1943 about s ix  and one-half m illio n  
d o lla rs  were appropriated to  the Pu b lic H ealth Se rv ice  to continue 
operations sta rted  during the f is c a l year 1942 and to  extend co n tro l to 
new areas. The program was complementary to  s im ila r co n tro l measures 
undertaken by the Arn$r and Navy in s id e  m ilita ry  and naval reservation s. 
P o lic y  d ire c tio n  was exercised  by the A tlan ta  headquarters o ffic e  in  
co llab o ra tio n  w ith  the Pu b lic  H ealth Se rv ice  d is tr ic ts  in vo lved .

The o rgan ization  and operation of the MCWA program was pre
d icated  on the concept th a t e ffe c tiv e  p ro tectio n  o f the armed fo rces had 
to be provided w ith  the minimum u tiliz a t io n  of manpower and m ateria ls. 
These c r it e r ia  rep laced  monetary considerations as the determ ining 
facto r in  decid ing  the lo ca le  and extent o f operations.

The MCWA program in vo lves close coord ination  o f the m edical, 
engineering, and entom ological se rv ices  e sse n tia l to  an e ffe c tiv e  and 
w ell-balanced m alaria co n tro l program.

m orta lity 
surveys to 
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M edical Se rv ices provide in te rp re ta tio n  o f m orbidity and 
narta lity s ta t is t ic s  on m alaria , supervisión  o f th ick - film  blood s lid e  
surveys to determ ine incidence o f m alaria in  and near war a reas, con
sultation on m edical m alaria problem s, and d ire c tio n  o f the educational 
program.

The basis o f the program is  the co n tro l o f mosquito vecto rs , 
particu larly Anopheles quadrim aculatus. Hence, the entom ological fin d 
ings which determ ine the breeding areas and the d en sity  of the vecto rs, 
and which check the e ffe ctiven ess o f the co n tro l measures, are the 
governing facto rs  in  the in s titu tio n  o f new p ro jects  and the evaluations 
of resu lts. Entom ological a c t iv it ie s  resu lted  in  la rg e  fin a n c ia l 
economies through labor cu rta ilm en t, reduction  in  the size  o f areas con
trolled, and decreased use of la rv ic id e s .

The engineer, u tiliz in g  entom ological and m edical d ata , deter
mines in  the f ie ld  the method or com bination o f methods best adapted to 
give e ffe c tive  co n tro l; and by means o f co st an alyses, plans a fe a s ib le  
and economical program. Engineering se rv ices include inauguration  and 
operation o f co n tro l a c t iv it ie s , se le ctio n  and a llo ca tio n  o f equipment 
and supplies, and preparation and approval of engineering p lans.
Larviciding and minor drainage were the methods c h ie fly  employed to 
reduce anopheline production. These methods are expedient, econom ical, 
and require minimum manpower and equipment. Major drainage was done 
only where la rv ic id in g  was im practicab le or uneconom ical, o r where, a t 
a reasonable co s t, breeding areas could be elim inated  or d ra s tic a lly  
reduced. W ell-planned major and minor drainage programs have already 
produced su b stan tia l savings in  manpower, m a te ria l, and equipment; the 
effects of th is  work w ill be f e lt  even more during the coming season.

In  co n tin en ta l United S ta tes co n tro l w ith in  a n y  p a rticu la r area 
was re s tric te d  to  a rad ius o f approxim ately one m ile , the f lig h t  range of 
Anopheles quadrim aculatus (eastern  ve cto r) and Anopheles freeb o rn i 
(western v e c to r). In  Puerto R ico co n tro l a c t iv it ie s  were exterxied over a 
radius of 2£ m iles, the f lig h t  range o f Anopheles albim anus.

In  war areas where the p o te n tia l m alaria hazard was g rea te st, 
community educational programs were in s titu te d . These programs were 
designed to a id  in  e ffe c tin g  m alaria co n tro l through in d iv id u a l and 
community e ffo rt in  areas beyond the one-m ile co n tro l zone.

The ad m in istra tive  o rgan ization  fo r th is  extensive program 
provides close working contact between the headquarters o ffic e  and the 
State o ffic e s . An ad m in istra tive  a ss is tan t and c le r ic a l a ides were 
assigned to  each S ta te . Engineers and entom ologists were d e ta ile d  to 
the Public Health Se rv ice  d is t r ic t  o ffic e s  to  a s s is t the S ta te  n a la ria  
control bureaus w ith  the ad m in istra tive  and te ch n ica l operation of the 
program.

- 35-
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OFERATIONS DIVISION

Near the end o f the f is c a l year an o rgan izational change was 
made which invo lved  the establishm ent o f an Operations D iv is io n , the 
fu n ctio n a l chart o f which appears on the opposite page.

In  th is  change th e  M ed ical, Eng ineering, Entom ological, and 
Aedes aegypti Sectio n s, which had p revio u sly reported d ire c tly  to the 
Executive O ffic e , were combined under an Operations D iv is io n  fo r the 
purpose o f co rre la tin g  and s im p lify in g  a l l  the a c t iv it ie s  re la tin g  to 
mosquito co n tro l. At the same tim e, the functions o f p ro fessional 
personnel procurem ent, allo tm ent o f su p p lie s, and Army and Navy lia iso n , 
which had p rev io u sly  been handled by a General Se rv ice  Section  under the 
Executive O ffic e , was a lso  incorporated in to  the Operations D iv is io n . 
The functions of k r a y  and Navy lia is o n  co n sist in  assuming the responsi
b il it y  fo r  keeping the Army Se rv ice  Commands and N aval D is tr ic ts  
thoroughly inform ed concerning the inauguration , term ination  or progress 
o f co n tro l programs being operated in  areas surrounding m ilita ry  and 
n ava l establishm ents.

When th is  change was made, the M edical Section  was a lso  
d ivid ed . That portion  of i t  charged w ith  operational a c t iv it ie s  such 
as ep idem io log ical stud ies and blood surveys was made a sectio n  of the 
Operations D iv is io n . The educational functions of the o rig in a l Medical 
S e c tio n , such as the in - se rv ice  tra in in g  and v is u a l education programs, 
were tran sferred  to  the Executive O ffice .

This change was made la te  in  the year and consequently the 
sectio n  rep o rts a re , in  some in stan ces, based on the o rig in a l organi
z a tio n a l p lan .

-3 6 -
Courtesy of the David J. Sencer CDC Museum

MEN

a

$ " r

ft
f t

a "

MATERIALS

■ ■ ■ m  : 1 -



. c h a n g e  w a s  
s i o n ,  t h e

g i c a l ,  a n d  
t l y  t o  t h e  
a f o r  t h e  
s l a t i n g  t o  
3sional 
tfavy l i a i s o n ,  
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MEDICAL SERVICES

Of the th ree p rofessions form ing an e ffe c tiv e  m alaria contro l 
team, the m edical group is  concerned most d ire c tly  w ith  the ac tu a l 
d isease problem. The m edical a c t iv it ie s  o f MCWA do not in vo lve  tre a t
ment o f cases because in  the present s itu a tio n  the use o f drugs as part 
o f an emergency p reven tive program is  not p ra c tic a l. Since the prophy
la c t ic  actio n  o f a v a ila b le  drugs is  not s u ffic ie n tly  e ffe c tiv e  to  make 
them u se fu l in  the area covered by th is  program, the M edical Section  has 
re s tric te d  it s e lf  to  keeping in f  or roed o f research  developments in  th is  
f ie ld .

The p rin c ip a l fu n ctio n  o f the M edical Section  has been to  
assemble in form ation  which would provide fa c tu a l bases fo r appraising the 
disease hazard in  a p a rticu la r lo c a lity . A va ilab le  in form ation and 
present techniques do not perm it exact knowledge o f th is  k ind . In  
appraising  the m alaria hazard in  a community, the inform ation of most 
immediate value is  the incidence and d is trib u tio n  o f m alaria cases. The 
ch ie f sources of such data are s ta t is t ic a l reports o f cases and deaths, 
and th ick - film  blood surveys o f groups o f the population . Such data 
alone do n o t, however, g ive a c le a r in d ica tio n  o f the m alaria hazard; 
they must be in terp reted  in  the lig h t o f every known fa c to r re la te d  to 
m alaria transm ission . The past h is to ry  o f m alaria in  the area and the 
c y c lic  nature o f the d isease must be considered. Another fa c to r to  be 
reckoned w ith  is  extensive movements of population , such as are now 
o ccu rring . Hundreds o f thousands o f persons who have never been exposed 
to m alaria , and who may be considered "su scep tib les 11 are moving in to  
m alarious areas; many persons w ith  la ten t in fe c tio n s  (c a rr ie rs ) are 
moving in to  areas where m alaria has been absent fo r years but where 
cond itions favo rab le  to transm ission e x is t. The p o s s ib ility  o f the 
in tro d u ctio n  o f new s tra in s  o f the d isease by m ilita ry  personnel return 
ing from  the tro p ics  is  o f major concern at the present tim e.

E s s e n tia lly , m edical inform ation perm its the designation  of 
areas which are p o te n tia lly  m alarious. Whether or not such areas are 
subjected to  co n tro l measures is  determ ined on the basis o f the density 
o f the moequito  vecto r as demonstrated by entom ological surveys. In  
some b o rd erlin e  in stan ces, where the p o ten tia l hazard is  d if f ic u lt  to  
determ ine, the type o f war establishm ent and the number o f persons in 
volved  become the decid ing  fa c to rs .

Another fu n ctio n  o f the m edical section  is  keeping a le r t to  
other mosquito-borne d isease problems and keeping up g en e ra lly  w ith  
progress in  the f ie ld  o f m alaria . During the year sp ec ia l stud ies were 
made and rep o rts prepared on o ther mosquito-borne d iseases —  ye llow  
fe v e r, dengue, and en cep h a litis .
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Blood S lid e  Surveys
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An extensive th ick - film  survey was made during the ye a r. The 
blood slide survey is  the most p ra c tic a l and re lia b le  method of measur
ing the prevalence of m alaria . Spleen surveys are o f lim ited  usefu lness. 
The blood s lid e  survey is  a case-find ing  method which is  u se fu l in  
determining the lo ca tio n  o f endemic fo c i. Another purpose o f the th ick -  
film  blood survey was to e s ta b lish  a base lin e  o f m alaria prevalence to 
be used for com parative purposes in  subsequent yea rs .

S lid es were taken a t grammar schoo ls, the student bodies of 
which included ch ild ren  liv in g  in  areas p rotected  under the HCWA program. 
Host slides were co llected  in  September and October. S ta te  and lo c a l 
health department f a c ilit ie s  were u tiliz e d  in so fa r as p o ssib le . S lid e s  
and supplies were furn ished by MCWA and, in  some in stan ces, ad d itio n a l 
personnel was employed to  c o lle c t s lid e s . S tate  f a c ilit ie s  fo r examin
ing the s lid es were supplemented by f iv e  fu ll- tim e  tech n ician s stationed  
in Memphis under the supervision  of the M alaria  In ve stig a tio n s  s ta ff. 
Examination of the s lid e s  w ill be completed by September 1943.

Reporting systems were used which elim inated  d u p lica tio n  and 
minimized c le r ic a l work. A to ta l of 120,934 s lid e s  were co lle c ted  in  16 
States and the D is tr ic t of Columbia. Of the 104,613 s lid e s  examined by 
the end o f June, 218 or 0.21 percen t, were p o s itiv e . (See tab le  I  fo r 
summary by States and map (fig u re  1) showing po in ts where blood s lid e s  
were taken.) A ll p o s itive  cases were re fe rred  to the lo c a l health  
o ffice r. C orrelation  stud ies o f the re s u lts  obtained are being made.

The re su lts  o f the blood s lid e  survey support the conculsion 
that malar ia  prevalence is  extrem ely low , fu rn ish  a base lin e  fo r fu tu re  
comparison, and in d ica te  the lo ca tio n  o f some endemic fo c i.

The percentage o f p o s itiv e  s lid e s  is  too low to  perm it the use 
of the survey re su lts  in  evaluating  the co n tro l program. Experience 
th is year suggests th at unless a marked change in  the general incidence 
of malaria occurs, next y e a r's  survey should be confined to  few er, more 
ca re fu lly  selected  areas, w ith  the use o f a more uniform  survey procedure.

In  severa l s ta te s , subzones in  the co n tro l areas were described , 
on an experim ental b a s is , in  terms of the va ria b le s  a ffe c tin g  m alaria 
transm ission. These d escrip tio n s, when co rre la ted  w ith  blood s lid e  survey 
resu lts, may g ive a c le a re r p ictu re  of the m alaria  problem in  the various 
areas. The ye a r's  work provided p ra c tic a l f ie ld  experience fo r planning 
sound co rre la tio n  stud ies i f  ra te s  should r is e  s u ffic ie n tly  fo r survey 
results to  be s ta t is t ic a lly  s ig n ific a n t in  evaluatin g  co n tro l work 
d ire c tly .

Coi
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TABLE I
STATES NO. SLIDES EXAMINED POSITIVE NO. COUNTIES
1 . Alabama 5456 18 62. Arkansas 2023 10 10
3. D. C. 1293 0 —
4. Florida 6368 5 26
5. Georgia 2925 3 11
6. I l l in o is 2017 0 157. Kentucky- 6565 7 178. Louisiana 2020 10 149. Llaryland 388 0 3
10. M ississippi 6073 18 1611. Missouri 7737 6 1212. North Carolina 13132 12 15
13. Oklahoma 1896 4 4
14. South Carolina 4313 12 1415. Tennessee 1273 0 516. Texas 39459 113 3017. Virginia 673 0 3

TOTALS 104,613 218 (0.213) 201
No. taken 120,934 No. not yet examined 16,321 Percentage positive  0.21

Figu re 1 
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ENTOMOLOGICAL SERVICES

The p rin c ip a l method o f m alaria co n tro l p racticed  in  the MCWA pro
gram is  that of attack ing  the mosquito ve c to r; hence i t  is  e sse n tia l th a t the 
work be based on knowledge o f the hab its o f the s p e c ific  anopheline concerned. 
Such an approach is  fundamental in  any in sect co n tro l work. Entom ological 
services therefore have been provided fo r the purpose o f gathering and in te r
preting entom ological data fo r use in  guiding mosquito co n tro l operations and 
evaluating re su lts . On the basis o f the in form ation provided by these serv
ices, the MCWA program was able to  e ffe c t the fo llo w in g  procedures:

1. To lim it co n tro l work to those lo c a lit ie s  where d en sity o f the 
vectors was s u ffic ie n tly  high to  co n stitu te  a m alaria  hazard.

2. To lim it work in  such areas to the sp e c ific  breeding p laces o f 
the species in vo lved ,

5. To lim it the frequency o f la rv ic id e  ap p lica tio n  so th at unneces
sary work would not be done.

4. To determine the effectiven ess o f rou tin e co n tro l operations so 
th at supplementary measures or revised  procedures could be in s t i
tuted im m ediately when in d ica ted .

The b en efits to  the co n tro l program from adequate entom ological 
services have been numerous and va ried . P ro je c ts  o f l i t t l e  o r no m erit which 
»ere undertaken in  the in it ia l  rush o f o rgan ization  have been decreased in
, t®ra iriated * New Pro j ects  are not undertaken in  areas where s u ffic ie n t 
Ju s tifica tio n  cannot be estab lish ed ; in  doub tfu l cases the area is  kept under 
entomological su rve illan ce  u n t il a decision  can be made. Savings re su ltin g  
from th is type o f an a lys is  have ranged from $10,000 where sm all p ro jects^ rere 
concerned to $100,000 or more where larg e operations were in vo lved . When the 
order of A p ril 1942 was rece ived , a llo ttin g  a d e fin ite  manpower quota to  the 
MCWA program, the entom ological records o f cond itions in  a l l  the areas where 
projects were under way or contemplated provided a valuab le  guide in  deter
mining equitab le d is trib u tio n  o f the manpower a llo tm ent•

The vectors o f m alaria  against which co n tro l has been undertaken
are Anopheles quadrim aculatus in  the southern S ta te s , Anopheles freeb o rn l on
the P a c ific  Coast, and Anopheles albimanus in  Puerto  R ico and the lower R io
Grande V a lle y . S p e c ific  co n tro l o f these anophelines is  p ossib le because
their habits are ra th e r w e ll known as a re s u lt o f in ve s tig a tio n s  during recent
years. Although the hab its o f these three species d iffe r  to some ex ten t, fo r
the purpose o f th is  report on ly those o f Anopheles guarid macula tus w ill be con- Biaerea•

Anopheles guadrimacula tu s  is  e s s e n tia lly  a pond breeder, p re fe rrin g  
rather q u ie t, n eu tra l o r alk a lin e w aters contain ing an abundance o f p ro te ctive  
vegetation or flo a tin g  m atter. Although i t  is  p ossib le to c la s s ify  breeding
1? _ f rSv?n basis o f variou s environm ental fa c to rs , i t  has not been found 
advisable to attem pt such a c la s s ific a tio n  fo r co n tro l purposes. R ath er, the
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s p e c ific  auadrlm aculatus breed- I 
ing areas have been determined 
by in te n s iv e ly  searching fo r 
la rvae  in  a l l  lik e ly  breeding 
waters (fig u re  2 ) and id e n tify 
ing any la rvae  found. This 
survey work is  done, not once, 
but p e rio d ic a lly  throughout the I 
season in  order to make ce rta in  I 
th a t a l l  a c tive  anopheline breed-1 
ing p laces are known.

Anopheles auadrlm aculatus. 
adu lts re s t during the day (fig -  I 
ure 3 ) i n such haunts as barns,

F ig . 2 An Anopheles Breeding Place

p r iv ie s , and hollow  tre e s , where coo l, dark, q u ie t cond itions ^
te r  o f mosquitoes found in  such p laces g ives a re lia b le  index o f th e ir  density 
in  the surrounding area, and thus provides a means of gauging the e ffe c ti e I
ness of the co n tro l work in  decreasing the ad u lt Ano-

i* onnnheHnB? th e re fo re , are made p e rio d ic a lly  in  such restin g  p • _—  
phpl PS ouadrlm aculatus d en sity can a lso  be gauged by the
vTohtT"traps or by supplying and keeping under su rve illa n ce  a r t if ic ia l resting  
p laces; both o f these methods have been used to a lim ited  extent in  th is  p -
gram.

Ap fH pht. ran fe o f Anopheles quadrim aculatus under o rd inary con
d itio n s  is  l i S e d  to  ab o ^ o n e  m ile , iT T s  necessary to co n tro l breeding only 
w ith in  a one-mile rad iu s o f the area in  which p ro tection  is  d esired . Th 
fo re in  organizing p ro je cts  fo r co n tro l or survey purposes the f ir s t  step is  
to  fin d  a l l  a c tu a l or p o ten tia l breeding areas w ith in  a one-mile rad iu s , de
scrib e  them b r ie f ly , and lo ca te  them on maps so they can be found e a s ily
subsequent exam ination and __
treatm ent when necessary. A  g  V I1---*
ty p ic a l set-up fo r entomo
lo g ic a l in spection  in  a con
t r o l zone is  shown in  fig u re  
4 .

On th is  map the 
breeding areas and the points 
a t which ad u lt index records 
are made are shown by numbers 
and le tte rs  enclosed w ith in  
sym bols. Each o f these point* 
is  u su a lly  a "s ta tio n ." I t  
w ill be noted th a t each sta 
tio n  number is  fo llow ed by e g ^  Annpheles Resting P lace
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Figure 4

E ;  Th f ! , l e t t e r s  a r e  u se d  to  in d ic a t e  ro u g h ly  th e  
lo c a tio n  o f  th e  s t a t io n  in  r e la t io n  to  th e  p r o te c te d  e s ta b lis h m e n t .  "A "
stations are those in sid e  or w ith in  1/4 m ile o f the protected zone; "B ,"
« 1 ^  1  I  1/2  t0 5/4 ” E >” !/4  40 1  " i 1« . * * .’  « °«than 1 a i l e  d is t a n t .

SCHEMATIC MAP
SHOW ING

ENTOMOLOGICAL IN DE X  STATIONS

F (OIBAL ON tTATf « 0 * 0  . g )  
•CCONOABr 110*0
I t l l IO â t  _ _ _ _ _ _ _

•OWtT CATCMIBO (TATIOB Q  uimmmriM
  G

MALARIA CONTROL IN WAR A R EA S
»«■»LI 0 ( r » a  r a i  NT o r  pu b l ic  n Ca lTn«■0

II.»  PUBLIC NIALTM a t a v i c i  
A R EA  NO 3 JA C K SO N
(O N I BO I CAMP OUAO

i . , , A Seri ® 8 o f f ° rmflT;,wa8 deyised  fo r reporting  the re su lts  o f entomo-
W°K  2 “  * " 1  (fig u re  5) 18 used * 7  the in sp ecto r fo rrecording h is d a ily  observations a t the breeding p laces inspected . S ta tio n

Z  rB X ?  8ï ° r  111 the * * * * * * *  column. The second column
fw inform ation about a s ta tio n  showing a cond ition

other than norm al, such as "d ry ," or "flo o d ed ." S ta tio n  d escrip tio n s are
not placed on each rep o rt, since a l i s t  o f these d escrip tio n s is  kept on
file  fo r referen ce. The th ird  column shows the la s t  date when la rv ic id e  
was applied a t each p lace . The la rv a l co lle c tio n s  made are recorded in  the 
remaining columns o f the form . Inspections are made two to th ree days a fte r
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treatment, when sm all la rvae  u su a lly  can be found a t each a c tive  breeding 
place. The find ing  o f larg e la rvae  or pupae in d ica te s  th a t the previous 
larv ic id e  treatm ent was in e ffe c tiv e  and th a t another ap p lica tio n  should be 
n&de at once. I t  is  the in sp ecto r's  duty to  cover adequately the area be
ing examined and rep o rt h is  fin d in g s in  m u ltip les o f ten  dips in  order to 
allow fo r uniform  summarization o f reco rds.

Abundance o f ad u lts in  the restin g  p laces is  reported on Form M-2 
(figure 6) ,  which is  a lso  a d a ily  rep o rt form. In  ihe f ir s t  column the 
number of each observation sta tio n  is  g iven together w ith  the le t te r  A, B,
C, D, or E , which designates the s ta tio n  lo ca tio n  in  re la tio n  to the war 
establishment to be p ro tected . In  the second column the type o f the s ta tio n  
is shown; *,NKP" in d ica te s  a n a tu ra l re s tin g  p lace . Barns, s tab le s , p r iv ie s , 
and the space under bridges and b u ild in g s, are the types o f sta tio n s most 
frequently used. "ARP" in d ica tes an a r t if ic ia l re s tin g  p lace , such as a 
box or keg. These are used when n a tu ra l restin g  lo ca tio n s cannot be found. 
When lig h t traps or anim al traps are used the co lle c tio n s  are designated as 
"LT" and "A T ," re sp e c tiv e ly . In  the rem aining columns o f the form the num
bers of the d iffe re n t species of anophelines found are shown by sexes. The 
numbers o f mosquitoes other than anophelines are reported in  the la s t  column 
as a m atter o f general in te re s t.

The inspecto r g ives a copy o f the Forms M-l and U-2 to  the area 
supervisor a t the close o f work each day and po ints out to him the areas 
where im portant breeding is  occurring or where ad u lt d en s itie s  are h igh . A 
log ical in te rp re ta tio n  o f the repo rts illu s tra te d  in  fig u res  4 and 5 would 
be that adequate co n tro l is  being m aintained. These rep o rts show th a t the 
larvae are not reaching m aturity in  the co n tro l zone and th at the ad u lt sta 
tions w ith in  a 1/4 m ile o f the protected area (s ta tio n s  1, 2, 4 , and 6) have 
inconsequential numbers o f quadr*m »culatus ad u lts . The ad u lt mosquito densi
ties in  the B , C, and D sta tio n s should represent an in f ilt r a t io n  o f mosqui
toes from outside the area under co n tro l, w h ile those a t E s ta tio n s , i f  lo 
cated a t a s u ffic ie n t d istance from the co n tro l a rea , in d ica te  more or less 
normal mosquito d e n s itie s  fo r the lo c a lity .

At the end o f each week the inspecto r tra n s fe rs  the data from h is  
11-1 and 11-2 forms to  summary forms M-3 and U-4 (la rg e  forms w ith  the same 
headings as M-l and 11-2) and arranges the records in  consecutive o rd er. He 
forwards these w ith  any specimens needing id e n tific a tio n  to the S ta te  MCWA 
headquarters. Here the records are reviewed and completed by the ad d itio n  
of id e n tific a tio n s , and copies are made fo r the area , the S ta te  and the 
Public H ealth Se rv ice  d is tr ic t  o ffic e  f ile s .  Th is system  keeps the various 
offices advised of cond itions in  each area.

Because o f the large number o f o f f ic ia l in q u irie s  concerning con
ditions on MCWA p ro je c ts , i t  is  necessary th a t the headquarters o ffic e  be 
kept cu rren tly  inform ed o f the status o f each p ro je c t. To accom plish th is  
a franked p osta l card rep o rt, Form M-7 (fig u re  7) contain ing  selected  ento
mological data from each zone is  prepared and forwarded to  A tlan ta  by the 
inspector a t the tim e th a t he prepares the 11-5 and II—4 form s. .
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Form M-7 has spaces fo r reporting  the numbers o f quadrim aculatus 
and other vecto rs found in  f iv e  "sp e c ia l index ’A '" s ta tio n s . These adult 
n a tu ra l re stin g  sta tio n s have been c a re fu lly  se lected  as rep resen tative  of 
the protected area . These same sta tio n s are reported each week so th a t a 
continuous record  o f the flu c tu a tio n  of d en s itie s  w ill be on f i le  in  the 
headquarters o ff ic e . In  ad d itio n , the h ighest "quad" counts in  A, B, C, D, 
and E sta tio n s are recorded on the card so th a t general cond itions through
out the lo c a lity  w ill be known. Space is  a lso  provided on the card fo r rec
ording inform ation about anopheline breeding cond itions which g ive  an idea 
o f the e ffic ie n c y  o f co n tro l operations. A fte r summaries of the data con
tained  in  the M-7'8 are made a t the headquarters o ffic e , copies o f these

F e d e r a l  S e c u r i t y  A g e n c y  
U . S .  P U B L IC  H E A L T H  S E R V IC E  — MALARIA CONTROL IN WAR AREAS

WEEKLY ENTOMOLOGICAL REPORT
s J k ly T lp   ^ s X i c '  k ^ o r )  / -  i ’& m p 43

(S p te) (Area) (Z oy) (Week <jjqing)
A D U LT A N O PH E L IN E  A BU N D A N CE

S t a t i o n  N o .

S p e c i a l  I n d e x  “ A ”  S t a t i o n s H i g h e s t  S t a t i o n s

/  A A ? - A > ^ - A < 7 - s . 7 B y - c 2 ! -■> /if  H

9 < ? 9 < ? 9 c f 9 c f 9 & 9 9 c f  I  9 d " 9 < ? 9

Q u i d r i m u a l a l o s . . . O / c 3 / O L . . . .
vT >

r
Z M

T yp e o f project (check o n e ): Control and inspection  Inspection only

B R E E D IN G  PLACE IN SP E C T IO N S
T otal num ber of A B C D  sta tion s:

N um ber inspected  . .  j e / .........
N um ber w ith  Anopheles b re ed in g  / t T __
Num ber w ith  large Anopheles larvae and pupae . .  o ........

M axim um  collection large Anopheles larvae and pupae in 10 dips (A B C D  Stations)
H ave you  discussed m osquito records w ith area supervisor th is week? f  ^ ^ .......
R e m a r k s :  y     • •

O r y  T n r s  u t e e  k .  (N a m c )  C .  ......................
F o r m  3 20 6  ( M - 7 )F .8 . A .-P  H .S .-Jan . 1943 MCWA-107

(N am e) J __
(T itle) - /

Figu re 7

forms are forwarded each week to Army Se rv ice  Command headquarters fo r infor
m ation and comment.

No attem pt nas been made to  e s ta b lish  a r b it r a r ily  a d e fin ite  thresh
o ld  o f quadrim aculatua d en sity as determ ined by numbers occurring in  natural 
re s tin g  p laces, by which to judge the adequacy o f co n tro l work. Rather, the 
e ffe ctive n ess  o f the work in  any area is  gauged by cond itions in sid e  a contra 
zone compared to  those in  s im ila r environm ents o u tsid e . An exception to this, 
is  in  Puerto R ico  where uniform  anim al b a it traps are used and where collec-1 
tio n s  o f more than f iv e  adu lts per trap  per n ight are considered in d ica tive  
o f inadequate co n tro l.

—46—

In
the S ta te s  
numbers of 
taken as j 
b e lt , the 
not consid 
recommende 
t r o l work 
o r a notab

A
count o f p 
become epi 
p a ra s ite  a 
o f th is  k i 
ab le  fo r i

Er
ca te  th a t 
d e n s itie s  
war estab ] 
showed pei 
to  be su fi

T1
in  12  o f 1 
the fa ilu i 
understanc 
ard o f sal 
out the er 
p o rtio n  wc

I i
nique sue! 
cases sue] 
co n tro l p] 
areas caui 
the necesi

Si
where con- 
sid e  as wi 
lu s tra te d  
the densi 
as the co: 
lo ca ted , 
der o f th  
not re f le  
summer.

Courtesy of the David J. Sencer CDC Museum



In  determ ining the need fo r anopheline co n tro l around war areas in  
the States which comprise the m alaria b e lt, the presence of even moderate 
numbers of Anopheles auadrlm aculatus in  and about the war establishm ents is  
taken as ju s tific a tio n  fo r co n tro l, whereas, in  areas outside the m alaria 
belt, the presence o f the same or even g reate r numbers of th is  species is  
not considered cause fo r alarm . Under the la t te r  cond itions i t  is  u su a lly  
recommended that the area be kept under close observation  but th a t no con
trol work be undertaken unless there is  evidence o f m alaria transm ission 
or a notable increase in  quadrim aculatus prevalence.

A number of p laces are under su rve illan ce  a t present where, on ac
count of previous m alaria h is to ry , there is  a p o s s ib ility  th a t m alaria may 
become epidemic. There is  also  the p o s s ib ility  th a t new s tra in s  o f the 
parasite may be introduced by retu rn ing  troops or war workers. In  cases 
of th is kind, ca re fu l surveys are made in  order to  have inform ation a v a il
able for immediate use i f  co n tro l work should become necessary.

E ffe ctiven ess o f the MCWA Program

Entom ological records received  during the 1942 breeding season in d i
cate that MCWA co n tro l work was e ffe c tiv e  in  s a t is fa c to r ily  reducing the 
dènBities of Anopheles auadrlm aculatus in  approxim ately 92 percent o f the 
war establishm ents protected by the MCWA program. The rem aining 8 percent 
showed periods during the season when anopheline d e n s itie s  were considered 
to be s u ffic ie n tly  high to create a p o te n tia l m alaria hazard.

This 8 percent was d is trib u ted  g en e ra lly  throughout the m alaria b e lt 
in 12 of the 19 states in  which work was undertaken, which in d ica te s  th at 
the fa ilu res were caused by lo c a l d if f ic u lt ie s  ra th e r than by general mis
understanding or te ch n ica l fa ilu re s  in  any one S ta te . Furtherm ore, the stand
ard of sa tis fa c to ry  con tro l is  based on the s c a rc ity  o f anophelines through
out the en tire  protected area , and therefo re dangerous d en s itie s  in  any one 
portion would cause the e n tire  zone to be designated as u n sa tis fa c to ry .

In  the main, the fa ilu re s  f e l l  in to  two categ o ries: (1 ) Poor tech
nique such as in e ffic ie n t la rv ic id in g  and in sp ectio n , and ( 2 ) unavoidable 
cases such as (a ) overwhelm ingly large breeding areas in vo lv in g  d if f ic u lt  
control problems, e .g ., r ic e  f ie ld s , extensive impoundments, and flooded 
areas caused by abnormal ra in s j (b ) delay in  s ta rtin g  o f co n tro l, and (c ) 
the necessity fo r major drainage operations fo r adequate co n tro l.

Quadrimaculatus d en s itie s  throughout the 1942 season, in  those zones 
where continuous comparable records are a v a ila b le  to in d ica te  cond itions out
side as w e ll as in sid e  or ad jacent to the p rotected  war a c t iv it ie s , are i l 
lustrated in  fig u re  8. Here i t  is  shown th a t a t the beginning of the season 
the densities were higher in s id e  the protected areas than o u tsid e , but th a t 
as the con tro l work progressed and a l l  the troublesom e breeding spots werp 
located, the in sid e  d en sities  were m aintained a t a low le v e l fo r the remain
der of the season. I t  is  p a rtic u la r ly  s ig n ific a n t th a t in sid e  d en s itie s  did 
not re fle c t the considerab le r is e  which occurred outside during the la te  
summer.
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. .  S p o rts  received  to date fo r the 1945 mosquito season (May-June) 
h igher average vecto r d en s itie s  in  co n tro l areas than dur 

the corresponding months in  1942. The percentage o f zones in  which satis
s l i l h i ? I  \  ^ in « i>m aintained» however, stands a t about 94 percent, o 
s lig h tly  higher than fo r the 1942 season. The same observations as made01

DENSITIES OF MALARIA VECTORS* INSIDE PROTECTED ZONES 
COMPARED TO ADJACENT UNPROTECTED TERRITORY

AUGUST S E P T E M B E R OC TOBER NOV

Figure 8

~ ! ™ 2f reCÎ Î dSu Î!0uC! rn ilJg  * *  d i8 trib l*tion o f u n sa tis facto ry  zones and reasons fo r the high d en sities  o f mosquitoes present apply eq u a lly  w ell tc 
these e a rly  1943 season records. *

Sp ec ia l Entom ological Survey Work

_ .rft request o f variou s war agencies sp e c ia l entom ological surve
were made during the year a t war establishm ents in  various parts of the or 

purpose o f th is  work was to determ ine the abundance of tbs 
S u s M fficu la tu s , and whether or not i t  was advisab le for K

™  U eH °n^  ,  W° rk  ° f  th is  around a nujnber of nort
J lanned fo r the coming summer, p a rtic u la r ly  a t Army I  

Navy h o sp ita ls  where troops retu rn ing  from tro p ic a l coun tries are quarter*
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In  New England during 1942, a t the request o f the Surgeon General 
of the Army, such surveys were made a t Portland  and Presque Is le ,  Maine; 
Chicopee F a lls  and Ayer, M assachusetts; Portsm outh, New Hampshire; and 
Narragansett, Rhode Is lan d . In  a l l  o f these areas very l i t t le  evidence of 
hazardous d en sities  of quadrlm aculatus was found, the mosquitoes causing 
concern being o f the pest v a r ie tie s . Ayer, M assachusetts, is  reported to 
have a m alaria h is to ry , and because o f the im portance of th is  war area, and 
the presence of an Army general h o sp ita l, fu rth e r survey work w ill be under
taken during the 1945 season.

At the request o f the Surgeon General o f the Navy, d e ta ile d  mosquito 
surveys, includ ing plans and estim ated costs fo r co n tro l work, were made 
around the fo llow ing  p laces:

Potomac R iver N aval Command (Md. and V a .) 
New River Marine Base (N .C .)
Banana R iver N aval A ir  S ta tio n  (F la .) 
Parris Island Marine Base (S .C .)
Corpus C h ris ti N aval A ir S ta tio n  (Texas)

Ph ilad e lp h ia  Navy Yard (P a .) 
Cherry Po in t (N .C .)
Key West (F la .)
Charleston Navy Yard (S .C .) 
New O rleans (L a .)
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en g in eer in g  s e r v ic e s

The m alaria co n tro l engineer, u t ilis in g  entom ological and medi-

are:
1. To make the necessary engineering surveys.

2. To decide on the most fe a s ib le  and econom ical p lan of operation .

3. To in it ia te  co n tro l work.

4. To guide the co n tro l operations so th a t they function  
’ e ff ic ie n tly  and e ffe c tiv e ly .

5. To handle, at the area and S ta te  le v e l, the o p eratio n a l and 
executive d e ta llo  necessary to  the smooth function ing  o
program.

D u r in g  the f is c a l year 1943 the methods g en era lly  used fo r con- 
of m alaria in  te r r ito r ie s  ad jacent to  Army, Navy, and in d u s tr ia l war 

(1 ) D estruction  of S
(2) elim ination of mosquito breeding areas by drainage or f i  g, #
(3) k illin g  o f adu lt mosquitoes by spraying.

P ro je ct p roposals, o rig in ated  by Sta te  health  departm ents, 
covered three types o f a c t iv it ie s :

1 L a rv ic id a l and minor drainage p ro jects which u tilis e d  P®r i ° d ic 
* la rv ic id a l ap p lica tio n s to  co n tro l production of the m alaria

vecto r. M inor drainage and c lea rin g
and necessary fo r , the e ffic ie n t operation of the la r v ic id a l 
program were performed as p art o f these p ro je c ts . Where 
in s e c tic id a l spraying fo r the co n tro l o f engorged adu lt B was 
u tiliz e d , i t  was included under this» type of p ro je c t.

2 drainage and c le a rin g  p ro jects which depended on d rainage,
c l e a r i n g ,  o r^ ilU n g  as the major fa c to r in  ach ieving  co n tro l
of anopheline breeding.

,  in spection  p ro jects in  which no la r v ic id a l or drainage work 
was in d ica ted  a t the tim e b u tfo r  which
m edical observation were deemed necessary to  determ ine whether 
co n tro l should be in s titu te d . In sp e c to ria l se rv ices  va ried  
from reg u lar rou tin e in sp ectio n  a t weekly in te rv a ls  to  
occasional in sp ectio n s.

The ap p lica tio n  o f la rv ic id e s  is  the prim ary method o f co n tro l 
used in  th is  program. Although th is  is  somewhat co n trary to  the usual
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p rac tice  in  normal m alaria  co n tro l operations in  which main re lia n ce  is  
placed on co n tro l by drainage and f il l in g ,  the emergency nature o f th is  
program and the tem porary ch aracter o f most o f the war establishm ents 
being p ro tected , made i t  advisab le to  use la rv ic id e s  to  co n tro l anopheline 
production where e ffe c tiv e  co n tro l could be achieved by such measures.

L a rv ic id a l Operations

Petroleum  o il and p a ris  green were the two la rv ic id e s  most 
commonly used, although some pyrethrum emulsion and phenol were employed. 
During the year 1,376,607 gallons of o il and 152,267 pounds o f p aris  
green were used. Since p a ris  green dusted on the w ater is  to x ic on ly to 
anophelines, w h ile  o i l  k i l ls  a l l  mosquito la rv a e , o il was more g en era lly  
used. Table 2 presents data on the amounts o f la rv ic id e s  used and the 
extent of cum ulative w ater surface treated  by in d iv id u a l S ta te s .

TAVLF I I  MCWA L A 'V IC ID F  AND M INOR D R A IN A33 PROJECTS P ISC A t YEAR, 19l*5
V a x ln u n H ^ T ^ T n A L O f« !: P nOi-K '« O U I
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A r * a s l i s h 
m e n ts
P r o t e c t e d

O i l
^ a l a .

P a r i s
O r« e  n  

L b s .
A c re s L l n . P t . L l n . P t . Ac r e a

E l im in a t e d
A c r e s Hours

A la b a m a  
A r .c a r a ts  
C a l i f o r n i »  
D. C .
P I -» r id a

U *17
£
l22

61|65
1 1
2}91

10,906*-5.69  U 26,02L
ui-MS

7 ,10 0

5.506

I4729.6502, S 11
¥>9.565

71* .  172 250, 551*  1*6,515
1-1.395 992,29c 251* . 1*01 

¿6, 1*26 2. 61* 5. 791*

1*91.J7®1UU9255
$121.É79

8S.22J299.221
U1, U  Jl a i .  £09

f t e o p r l t
I l l i n o i s
In d ia n a
K a n s a s «
K e n t u c k y

l? 1h9
i

£ho
a

dU
2,086

25.158

11 ,  w  1.562 1. 291»

I e., 120 
^98 
10 1

2,077

* \$ \6.765
2‘>,286

f . J t  , 2l i i i  6. 1*959.550
565.515

852
e u
27

115

lì
25

257. 55}25,51621,920
96,-35

L o u is i a n a  
M a r y la n d  
M i s s i s s i p p i  
M is s o u r i  
N o r t h  C a r o l i n a

I715

s621so
«69

f»29.°^7
S7.0977.515105,602

ls .ljU ia520
< i , e u 611,2021 . 161*5. 61*7

555. 0« .Uo.U^j152.70611,205
U65.200

1.U 60. 2L7119.511 61* J ,595 7; .  5552, ( 06,169

1.019
? i723180

979

Hi
lì213

211* , 7f t  
S O ,67c 5S5.U25

O k I p bo n a  
O re  <ron#
P u e r t o  R ic o  
S o u t h  C a r o l i n a  
T e n n e s s e e

5192510

2112210169

16,526
I 5. 9IO202, 11*29S ,65U

78> 7U1. 6S2
I . O 59

59. 3*512.29b5.510

<■7.569
929, Î 20 1*02, 51*9 97, 75b

566,062
Í . 15- . J 525, 902.C ÍO  572,210

26 7
1652,6565*7

1*6
165
us

9U .229
636. 0(46505. 7*5
L * J .*43

T e x  s s
V l r p l . i l « lÜ 140«5 550,  #' 

s s ,50o
1,U 9726, 99-; & 7? f  ,U 71 

< 6,902 2, 900,251559.911
1.689976 1.070 557.¿79 270,790

T o t a l 226 1,161 1 , * 76,607 1* 2,267 19S 20C ■ Í.7U9 , l» £ o 20, 961, 31*9 11,671 5.W U H .993.1U *

•  i n s p e c t i o n  o n l v .

The la rv ic id e s  were app lied  by means of hand sprayers or dusters
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Fig. 9 Power Duster in  Operation (5 H .P .)

Late in  August 
1942 i t  became necessary to  
la rv ic id e  approxim ately 
3,500 acres o f p ro lif ic  A. 
quadrim aculatus breeding 
area w itü in  f lig h t range 
o f im portant war e s ta b lish 
ments near Tiashington, D.C. 
This breeding occurred in  
the w ater-chestnut in fested  
areas o f the Potomac R iver 
and it s  tr ib u ta r ie s . The 
dense growth o f th is  p lan t

precluded power spraying or dusting from boats. I t  was there fo re decided to 
control th is  area by means o f a irp lan e  dusting w ith  p aris  green. Operations 
were conducted a t Pohick Bay, Accotink Bay, Dogue Bay, Ounston Cove, and 
Holloway Po in t. Dusting was started  on August 20 and completed on September 
26. During th is  period a to ta l of 19 tons o f p a ris  green m ixture vas used.

M AP SHOWING REG IONS FOR A IRPLANE OUSTING 
AND AREAS OF O PER A T IO N  o

A R E A S  OF O PERAT IO N  - - o 
N E W P O R T ,  A R K .  G R E EN  V I L L E  , M I S S  .

W A L N U T  R I O G E ,  A R K .  M E M P H I S  , T E N N .
N E W  O R L E A N S , L A .  P O T O M A C  R I V E R

F ig . 10 A irp lane Dusting Regions
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A fte r the inauguration  o f th is  co n tro l work, quadrim aculatus d en sitie s  
ra p id ly  d eclin ed .

Preparations have been made to  use a irp lan e  dusting more 
ex ten sive ly  during the 1943 season. The m alarious areas o f the United 
S ta tes have been d ivided  in to  four regions and con tracts made w ith  
commercial a irp lan e  dusting companies fo r work in  three of the fou r 
reg ions (fig u re  10 ). No b ids were received  fo r work in  reg ion  2 , but the 
S ta tes included are on the northern frin g e  o f the m alarious b e lt where 
there is  le s s  lik e lih o o d  o f need fo r a irp lan e  dusting.
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( J )  Maitfi 
(#) Zone*</) Zone,«</> *

M m a u i  ____!

—T» A±

F ig . 12 £ 
L a rv ic id ii

C lass

Class

P ig . 11 A irp lane Dusting on W olf R ive r Backw ater, 
Memphis, Tennessee Class

By June 30, 1943, four a irp lan e  dusting p ro je cts  were in  
operation . These were located  near New O rleans, Lou isiana; Newport, 
Arkansas; Walnut R idge, Arkansas; and G re e n v ille , M iss is s ip p i. Operations 
w ill begin during the f ir s t  week o f Ju ly , 1943, in  the Potomac R ive r water 
chestnut area and on another p ro ject near Memphis, Tennessee.

M inor drainage and c le a rin g  operations in c id e n ta l to the 
prosecution of la r v ic id a l co n tro l were ca rrie d  on w ith  the same personnel 
used fo r  spraying and dusting. Breeding areas were kept under clo se 
in sp ection  and on ly p laces a c tu a lly  breeding "quads" were la rv ic id e d .
A va ria b le  number of man-hours not needed fo r la r v ic id a l or c le a rin g  work 
was a va ila b le  each week and was u tiliz e d  fo r the digging o f re la tiv e ly  
sm all, open earth  d itch es which served to reduce the magnitude of the 
breeding area.

could not 
la r v ic  id in  
work was n 
in d u s tr ia l

necessary 
p lan  and p 
o f status 
other Gove
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MALARIA C U N U O L  ro -  mm MOI > . M - ' 1
M B S  H

4 VA X AMAS S ta te __
A m  J*C k *0 0
Propel (Key) 7 (1 ) Ftom Her 1 --------- «< M r  15

PROGRESS REPORT—LARVICIDING AND MINOR DRAINAGE

I Umadmg
(«) Oil i f n H  gallon«

(* ) Pam gteen dinted, ■* (not mned)
Dikml uacd 1130 1»

(<> o«t*. F5r* t6nn  D^UiOO

1 tonnlngi i‘ Inyetlajti 5(n««, oun-hMri

1 Minor Draauge » J  ( leanng
(<) Ditching lineal feet . .

( t )  Ortih i leaning. I meal (eel 

(o  Clearing, vjuare 1 «

( i )  O * « __________________

Cu. Yo Am o u n t Ma m  H oum a

210 1100 816

15,000 310

41.500

Total 1101
(  General Super» • won <including General Foremen. A «let, and Engineer«, 

m U » |  liHfdMn). man bouri r  mo i
)  TorM Man Hovai (Toul 1-4 iwhaaiee)

(a) Total number of 
<*) Field 30
(r ) Water xulace eliminated bf «<«denral dm lung 95*000 
(d) Maiimum period between larvicidal appUattona . 9  . ..
(«) Zoic* larv.virj 1a 3a 4a 5
(/) Zone* mtno* drainage .     - — * > "(/) z

* 0*1 Ion» o f ooocootraW »tock wl*loe

During the f is c a l year 
1943, 1,090 m iles o f minor d itch in g  
were com pleted, re su ltin g  in  the e l i 
m ination o f 5,441 acres of breeding 
su rface . The su b stan tia l saving o f 
manpower and c r it ic a l m ateria ls 
re su ltin g  from th is  work enabled MCWA 
to  undertake co n tro l measures w ithout 
increased  app rop riation  in  the many 
new or enlarged areas which required 
p ro tectio n .

In  ad d itio n , 3,975 ndles 
of stream  and d itch  banks were 
cleared  and 1 1 ,6 7 1  su rface acres 
were cleared  of aquatic veg etation . 
Data concerning the minor drainage 
work done in  the variou s S ta tes 
during the year is  presented in  
Table 2.

Major Drainage

Major drainage p ro jects 
are c la s s ifie d  as fo llo w s , in  order 
o f p rio rity *

Fig. 12 Sample Progress Report 
Larvicid ing  and Minor Drainage

C lass A. P ro je cts  in  areas where drainage is  necessary fo r adequate 
co n tro l.

C lass B. P ro je cts  in  areas where la rv ic id a l co n tro l may be adequate 
but Is  expensive, and where drainage is  more econom ical.

C lass C. P ro je cts  in  areas where la r v ic id a l co n tro l is  adequate 
and econom ical but where drainage is  p art o f the long- 
range co n tro l program and where lo c a l cond itions w arrant 
drainage work.

M ajor drainage was lim ited  to  those areas where e ffe c tiv e  co n tro l 
could not be achieved by la rv ic id in g  and where the cost o f e ffe c tiv e  
la rv ic id in g  was so great th a t drainage was obviously more econom ical. Such 
work was not undertaken where i t  would re s u lt in  com petition fo r e s s e n t i a l  
in d u stria l and a g ric u ltu ra l lab o r, or fo r c r it ic a l equipment.

Before major drainage p ro jects could be in s titu te d , i t  was 
necessary th a t p ro ject proposals (fig u re  1 3 ) be subm itted supported by a 
plan and p ro file  (fig u re  1 5 ), a q u an tity  estim ate (fig u re  1 4 ), a statem ent 
of status o f easements, a concise p ro je ct n a rra tiv e , and clearan ce from 
other Governmental agencies in vo lved .
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8—Non-Labor Costs:

JiOQ-QQ-
(a )  Equipment

C.r. 2----- @ »4/d.y 5t) days
Truck» .1...... @ ^̂ /¿ay 50 days . ______
Concrete Mixers 1___(p) $4/day 10 days llQ.vQQ ...

_2SQ.t0a.

Rubber Boocs 2 0  (g) J j / pi ir

Small Tool» 3 ^ . men @ $5/man
_.jûa_*oo.

lffrjQO

Total Equipment Coct ........ »91*0.00
(b) Material« and Supplies

Cement _2_70 «x. @ t l.O j^x.
Sand JO. c. y. <§> * 1 .5 Q ,c. y.
Grard-S?. e. y. @ $ 2 ,2 ^ c . y.
Gu and Oil (Lump Scm)
Office Supplies (Lump Sum)

Contingency Fund ... 30_ .m en  @ $l/man

$ 270.00 
U5.QQ

_ 6 ? . Æ
1000,0 0 .
200.00
30..00..

Total Cost Materials and .Sup. ; 1607.50
(c) Other Non-Labor Costs

Care and Maintenance of Equipment 200.00

Total Other Non-Labor Coata » 200.00
(a) +  (b) +  (c) TOTAL NON-LABOR COST > 2 7 1 * 7 .5 0 ________

9—Estimated duration of project________  months.
Page 2 of 2

F ig . 13 Sample Po rtion  o f P ro je ct Proposal



M alaria C ontrol in  War Areas 
U .S . P u b lic  H ealth  S erv ice

QUANTITIES ESTIMATE 
FOR UAJOh DRAINAGE PROJECT PROPOSAL

S ta te ____________________________ ____
P roJect-A lbaay #4_______________
Db te  o f  P roposal -  Jan . 1 . 1943 
U nit No. l _______________________

1 . New D itch ings
A. H an d ...........................................100 L in . F tl

200 Cu. Yds.
B. M a c h in e ......................................  ¡Lin* F t.

 Cu. Yds.
C. Dynamite • • • • • • •  500 L in . F t.

780 Cu. Yds.
2« D itch  L in ing:

A .  M o n o li t h ic .............................100 L in . F t.
B .  P r e - c a s t ......................................  L in . F t.
C. M a s o n r y ...................................... L in . F t .

5 .  Underground D rains:
A. T i l e ...............................................   L in . F t.
B .  F r e n c h ...................................ZQO L in . F t .

________John Doe_______
(S ign ed )

Job DgpgrlPUofl»
T his job  c o n s is t s  o f  th e  co n stru c tio n  o f  600 

l i n .  f t .  o f  French d ra in  tog eth er  w ith  con sid era b le  
c le a r in g . The swamp i s  lo ca ted  a t  th e  south  end o f  
Camp Quad and the d itc h  runs through p art o f  the  
r e s e r v a t io n . Thut p o r tio n  o f  the d itc h  which runs 
through the r e se rv a t io n  au ja cen t to  the barracks i s  
to  be l in e d . I t  i s  estim ated  th a t  t h i s  d itc h  w i l l  
d ra in  a 20 acre swamp in to  the Chicago Creek and 
thus e n t ir e ly  e lim in a te  la r v ic id in g  o p e r a tio n s . The 
swamp i s  lo ca ted  approxim ately 400 f e e t  from the 
barracks a rea .
fift&gponte:

A ll nacess'.ry  easem ents hi-ve been secured ac are on f i l e  in  the S ta te  H ealth Department.

. 14 Sample Q uantity Estim ate Sheet
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F ig . 26 E sse n tia ls  of a M alaria  Control Map 
Although the S ta tes u su a lly  complete the necessary maps, the headquarters o ffic e  has prepared in  
exigencies approxim ately 360 maps from source m ateria l furnished w ho lly or p a r t ia lly  by the S ta te s .
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MALA kl A CONTROL IN V A I AMAS

ATLANTA. UU K IA <-*>**< (kC,) D 5 U t  3 
fram  | Q  1  lo 1

PROGRESS REPORT—MAJOR DRAINAGE AND CLEARING

4 Pik m  Dadi L
m ) Vf—r* l«> «

J. Dacfc U m «  PUt*4

4 MiM-iruid.il 
» Tth 4>un. U n i »•**

Ammmm HalUn
1.15 .. m ....
7656 aw
776 m *
300
) W 1m29S560
U00 _j j  ___
uoo
11*0 ____it
m300

• ZXi 25
675 175
31* ...... « ---

t. 1. k0 «*r

Wherever a v a ila b le , WPA 
lab o r and other resources were u ti
liz e d  fo r major drainage work. An 
average o f 2,205 WPA employees were 
engaged in  th is  work under the tech
n ic a l supervision  o f MCWA personnel. 
A considerab le number o f drainage 
p ro jects were com pleted; a few , not 
fin ish ed  when WPA ceased operations, 
were completed w ith  MCWA personnel.

Hand lab o r, dynam ite, and 
d rag lin es were used fo r drainage 
work. G en e ra lly , drainage was 
e ffected  by means o f open earth  
d itch es. This method was used 
because the work was of an emergency 
nature and required  a minimum of 
labor and m ate ria ls . Furtherm ore, 
many o f the war establishm ents are 
of a temporary ch aracte r.

The use o f concrete, brick, 
or masonry in ve rts  was re s tric te d . 
Such durable d itch  lin in g s  were used 
on ly where:

F ig . 16 Sample Progress Report
M ajor Drainage and C learin g .

a . The grade was so f la t  th at a 
sm oothly lin ed  d itch  was 
necessary fo r proper function ing .

b. The grade was so steep th at 
d itch  lin in g  was necessary to  
prevent erosion or scouring.

c . The d itches formed p art o f the 
co n tro l system o f a permanent 
estab lishm ent, town, or other 
community where m alaria co n tro l 
w il l  be required  a fte r  the war 
and where the m ateria ls fo r the 
d itch  lin in g  were contributed  
lo c a lly .

On a number o f major drainage 
p ro je c ts , m achinery and power equipment 
were used fo r  construction  of main o u tle t 
channels. In  most in stan ces, d rag lin es

m ,
ÂÉL ■ 4

1

S p -->  f t

F ig . 17 D rag line D itch ing
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and other heavy construction  m achinery were employed on a re n ta l ba3is .
Some equipment of th is  type was secured by tra n s fe r from other fed e ra l 
agencies. In  some instances the War Department supplied heavy equipment 
for digging the main o u tle t canal in  extra-cantonment zones.

During the spring o f 1942 a d isastrou s tornado h it  the P ryo r, 
Oklahoma, war area, destroying houses and uprooting tre e s , many o f which 
were blown in to  Pryor Creek. Subsequent heavy ra in s  flooded the area and 
floated many more tre e s  and much d eb ris in to  the stream , thereby causing 
aany sm all impoundments and creatin g  "quad'* breeding p laces w ith in  the 
town of P ryo r. Attem pts to  co n tro l breeding through the ap p lica tio n  o f 
larvicides during the 1942 season were not com pletely e ffe c tiv e . Power 
equipment was u tiliz e d  on th is  p ro je c t. By using snatch b locks, the 
largest logs were removed from the stream  bed. Many of the stumps and 
other debris were removed by dynam ite. The length o f the stream  was 
approximately 8.6 m iles, from which a to ta l of 49,000 cubic yards of d r if t  
was removed and burned. The breeding p laces were elim inated .

Dynamiting is  known to  be an economical method o f d itch  con
struction in  su itab le  s itu a tio n s . The use of th is  m ateria l in  tte  MCWA 
program has been encouraged wherever ap p licab le , because o f the speed and 
econony w ith which i t  can be u tiliz e d .

Dynamite is  re a d ily  a v a ila b le  and l i t t l e  s k ille d  labo r is  
needed fo r it s  use. Depending on s o il co n d itio n s, a crew of 3 to  10 men 
can b last from 750 to  3,000 lin e a r fe e t o f d itch  per day. I t  is  expected 
that dynamite w ill be used even more ex ten sive ly  during the next f is c a l 
year. The e ffic ie n c y  and econongr of dynam ite d itch in g  is  c le a r ly  illu s tra te d  
by the follcw ring examples:

In  Ju ly , 1942, the f ir s t  MCWA dynamite p ro je ct fo r con stru ct
ion of d itches was started  at Pine B lu ff, Arkansas. The p ro ject invo lved  
the construction o f 12,000 lin e a r fe e t o f dynamite d itch in g  and 1,500 
linear feet o f hand d itch in g . Approxim ately 18,000 pounds o f 50 percent

n itro - g lyce rin e  dynam ite 
were used on the p ro je c t.
The cost break-down a t the 
com pletion o f th is  p ro je ct 
showed a u n it p rice  o f 38 
cents per lin e a r foo t o f 
d itch  and 29.2 cents per 
cubic yard o f excavation .
A considerab le amount o f 
c le a rin g  and in c id e n ta l 
work which is  not o rd in a rily  
encountered made these u n it 
costs somewhat higher than 
u su a l. The co st o f hand 
d itch in g  would have been 
about one d o lla r per cubic

- ' . ' i f i .  - . " ■ -  y a r d -
F ig . 18 Dynamite D itch ing
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An in teresting  example of malaria control drainage was provided 
by a situ atio n  at Jerome, Arkansas. D ire ctly  across the highway from the 
Japanese Relocation Center was a 233~acre impoundment known as Ward's 
Brake. The entire  area was a potential quadrimaculatus breeding ground. 
Due to the unusual condition of the lake (shown in  figures 19 and 20) i t  
was extremely d i f f ic u l t ,  i f  not im possible, to control breeding by la rv i-  
c id a l measures. The only feasib le  methods of control were by airplane  
dusting or drainage. Investigation indicated that drainage was the most 
p ra c t ic a l method of control.

The project was started on January 18 and completed on May 3 
by the use of a dragline and dynamite. The job consisted of removing 
53,774 cubic yards of earth by dragline at a to ta l cost of $116,362, and 
the construction of approximately 15,000 lin ear feet of dynamite ditch at 
a cost of approximately $3,665. Figure 20 i s  a p icture of Ward's Brake 
completely drained.

At Miami, Oklahoma, a d itch  4,650 lin e a r  feet long, 3 feet deep, 
6 feet wide at the top and 2 feet wide at the bottom, was constructed with 
dynamite in  only two days. An average of 1.33 cubic yards of earth were 
moved per pound of dynamite.

A major drainage project was started by the WPA at Walterboro, 
South C aro lina , in  November, and in  January a dragline was assigned to 
th is  p ro ject. By the end of March only l£  miles of d itch  had been 
completed. Test shots indicated the f e a s ib i l it y  of completing the project 
with dynamite, and blasting was started in  A p ril. * Two months la te r  the 
project was completed. I t  would have required about eighteen months to 
f in ish  the job with the sm all dragline ava ilab le .

Another drainage project for the control of about 1,500 acres 
of breeding area located near Norfolk, V irg in ia , was completed with 
dynamite at a to ta l cost of approximately $8,000. The cost of doing this 
job with power equipment had previously been estimated at $80,000.

During the year 448,800 pounds of dynamite costing $55,671 
have been used on pro jects operating in  F lo rid a , Alabama, Arkansas, 
Kentucky, South Caro lina, North Caro lina, V irg in ia , and Oklahoma.

Prior to November 1942, underground drainage wa3 rather loosely 
included under the general term "drainage" in  drainage progress reports. 
Since that time th is a c t iv ity  has been reported separately. From January 
1 to June 30, 1943, 7,005 lin e a r feet of underground drains were con
structed. With the increasing shortage of manpower for la rv ic id a l  work 
and ditch maintenance, i t  i s  expected that underground drainage w i l l  
become a considerable factor in  the program fo r the f i s c a l  year 1944.

Underground or French drains are e a s ily  constructed and w ell 
adapted to the MCWA program. Satisfacto ry  drains may be constructed of 
t i l e ,  b rickb ats, rock, gravel, or poles, a l l  of which are covered by a 
l^yer of leaves, straw, or other f i l t e r  m aterial and b ackfilled  with 
earth (figures 21 and 22) . Properly constructed drains of th is  type are
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Fig . 19 Ward's Brake -  233 acres of Anopheles quadrimaculatus 
breeding area located 600 feet from the main entrance of 

a Japanese Relocation Area -  Jerome, Arkansas

Fig . 20 Ward's Brake -  three months la te r  a fte r  completion 
of a combination dragline and dynamite major drainage project
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F ig . 21 Underground T ile  Drain

F ig . 22 Underground Pole Drain

lowest portions of swamps and ponds can be 
f i l le d  to d itch  e levatio n , thus making i t  
possible to drain the area e ffe c t iv e ly .

At Jefferson Barracks, M issouri, 
when e ffo rts  to drain  a six -acre  sink hole 
ju st outside the reservation  fa ile d , written  
permission to attempt v e r t ic a l drainage was 
secured from the Sanitary Engineer of the 
State health department. A v e r t ic a l shaft 
was sunk arri in  a re la t iv e ly  short period of 
time e ffectiv e  drainage was secured. The 
cost of th is  project to MCWA v.as only $770. 
Tte m ilita ry  autho rities furnished approxi
mately $1,000 in  cash, m aterial, and labor.

At Jerome, Arkansas, during the 
construction of the d itch  to drain  ..ard's 
Brake, i t  became necessary to lower the 
elevation of a monolithic cu lvert since i t s

inexpensive to in s t a l l  and req 
l i t t l e  or no maintenance. Some 
systems of th is  type have been 
reported to give satisfacto ry  
service a fte r more than 30 yean 
of use. These systems are parti 
c u la r ly  e f f ic ie n t  in  eliminating 
swamps and marshes produced by 
seepage outcrops, for subdrai 
concrete inverts and open earth 
d itch es, s ta b iliz in g  ditch banks 
draining marshes caused by 
springs, and providing outlets f 
overflowing artesian  w e lls . A 
they are often more acceptable 
property owners than are large 
open-type d itches.

Elim ination of roosqui 
breeding places by f i l l in g  has 
been e ffe c tiv e ly  u t iliz e d  in  the 
MCWA program. In  several in
stances m unicipalities have 
assisted  MCWA crews in  th is  wort 
Street sweepings, t in  cans, 
garbage, and other refuse can be 
used to great advantage for this 
work when u t iliz e d  in  conjuncti 
with major or minor drainage 
pro jects. For example, the

F ig . 23 hydraulic Jack and 
Deadman -  Jerome, Arkansas
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Fig . 24 Cofferdam on Culvert Jacking Project -  Jerome, Ark.

Jack and 
~kansas

Fig. 25 Culvert Jacking Project Completed -  Jerome, Ark.
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flow lin e  was 5.8 feet above the proposed grade. Because i t  was not possi
ble to dig up the roadbed, i t  was decided to use a hydraulic jack to force
a 24" x 42 ' s te e l cu lvert through the roadbed underneath the monolithic 
cu lvert. A concrete headwall was constructed on both sides of the cu lvert. 
Although flood waters and the presence of old concrete under the flo o r of 
the cu lvert added to the d if f ic u lty  of the job, the to ta l cost of the 
operation was $548, of which 0370 was for labor and $178 for m aterial.
Figures 23, 24, and 25 show steps during construction.

During the f is c a l  year 1943, 68 major drainage projects were in  
operation in  13 States and Puerto Rico. About 184 miles of new ditch were
constructed, 77 percent by hand, 18 percent through the use of dynamite,
and 5 percent vdth drag lines. A to ta l of 1,257,104 man hours of labor were 
expended on major drainage p ro jects. A tabular summary on the major
drainage program by States i s  presented in  Table 3«

VCWA MAJCP D’iAIVA'I- PJtfJTCTSTAPT.F. I l l
fT?3AL VEA*, 191» 5

S'M'PF Max Iru-i 
ro. of 
Projecta

Clewinp 
Brushinf 

/.err a
Cî nnel or 

Ditch 'leaning 
Lln.^t.

New Ditch!nr 
Iln .rt.

Kill
Cu.Yd*.

n* -ed Drains 
Lin.Ft.

Kan
HoursHand Vachina Dyn.ttltft Sq.Vt. Lln.Pt.

AlabamaArkansas
Florida
Illinois
Kentucky
Klsslsrlpol
Kl&sourl.for 11* Carolina
Oklahoma 
fuarto Pl«o Louth Carolina 
iennaaaaa
Taxaa
Virginia
Total

1
2 
5
k
5
2
3
2

IV
3

10
3

M

U9
1?7

2 1
19
10

7
I

i;5b

*37 
1*7* 
U 2
5

17
1 ,2*9

7,3s«

39.019
9,000 
6,^60 
1 ,1*0  

1 ,Of? , 297

7.2?L 
1J.2S0 

U96,*L  ̂
lu , 700

3U.£l0
f«.,f92

l,t2»t,602

c?’Sf82?.&5
I*  ,62*
¿9.325 112.000 
S,990 

2 1 1 , * 1 6

10.6*7 
10 ,60 0  

17 0 , u * 
U3 .3 6 7

50 .106  
1*.297

733#£!iF

5S 000 

6,130

5,689

IA.7E9

1 0 ,001»
60.29?Usooo

1,6*5

ifil"
22,e76 
52.7W

Ul,960 
| lS7.6I.li

r,(io
502

S7L 10,5li2 
Ms 

20,*66
l 6f

22,I I I
9f7

1 .5 9 3

60,009

7,6U?
5c4i

1 6 ,
1/438

10,°^0
57,026

l.'iU
12f

6.2l|l
1.275

5.376
12,55U

62

1.& 90

257

U.6̂ 2

6
160

•7.005

2L,fc2U
2b,13.C05
3'.‘50 
*¿.956 
7,57b232.512 

17,¡¿2
2** ,1*5 595.79b 
27,7*-5
1*3.rU£ 
21.397

1,257,10b

In se c t ic id a l Control

Throughout the 1942 malaria transmission season, a program for 
destruction of adult Anopheles quadrimaculatus was conducted at Stuttgart, 
Arkansas, where th is  vector was breeding abundantly in  the extensive r ice  
f ie ld s . Since ordinary control methods applied to th is  large area would 
have been excessively  expensive in  re la tio n  to the number of people to be 
protected, i t  was determined to in s t itu te  a program of house-to-house 
spraying on an experimental b asis . The houses were sprayed twice weekly 
w ith a Fyrethrum spray. The aim of the program was to k i l l  engorged mos
quitoes during the parasite  development period, thus preventing p o ssib ility  
of malaria transm ission. This project i s  being repeated during the 1943 
breeding season.
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liCWA IN PUERTO RICO

The adm inistration of the MCÏÏA pro^m^^^^ertoRico^waE^e^n
lished  under the d irectio n  of the Public Health er^ c integrates with the 
c o l o r a t i o n  with the Insu lar health department. J ^ i n t e ^ a t e ^  i ^
Army and Navy in  the jo in t planning * ava ilab le  to the MCÏÏA program
a c t iv it ie s ,  trough th is  c o o p é r a i q ^ t e r s  and mess f a c i l i t i  
the m ilita ry  equipment, m ateria ls, o ffice  space, 4 ^

The WPA operated drainage p r o j e c t s  i n  t h e  ^ - s e ^ a t i o n  area, 

under MCV.A supervision. Larvicid ing at s°®e ° back as The equipment

ard'some^personnel'of1”that d e p a r t  were assigned to the MCWA early  in  the 

program.
ThP malaria problem in  Puerto Rico i s  more complex than i t  is  in The malaria proche hundred thousand

the States. The m ortality rate fo r 1941 was 1^4.^ P  considerably
Population. The p rin c ip a l vector, malaria
d ifferent habits from Anopheles i u- ^ ^ p § ^ v p e s  of habitats not only in 
throughout the year. I t  breeds in  of runnin streams,
ponds, swamps, m a r s h e s  «vi d itches^ but also^in ^  water3, ^
hoof p r in ts , cart tra ck s , seepag , scope of control work against

°  , * T _j- / f j mpc as larpe as in  tne s ta te s ,tected areas and are at least 4 times as -un-be

T a ctica l and strateg ic  J
health hazards determine the â 0 f o r l h e protection of 21
are 10 MCWA projects operating in  Puerto rtico f  „ ¿ n ta ry  P°P*-
m ilita ry  and n a v a l  establishm ent^ Althongh^l*  a^ o r l t y  has temporary

the res id u a l malaria occurs among the m ilita ry  population.

TW, anti c i  Dated l i f e  of some of the reservations i s  temporary

Lem
S S r S *  In  ^ f s e Æ  necessary to rfso rt  to a ir

plane dusting.

Since natural resting places have not

eluding re lap ses, was only about 20 percent of the same pe
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ADMINISTRATIVE DIVISION

A D M IN IS T R A TIV E  O R G A N IZA TIO N

A DMI NI S T RAT I VE
O F F I C E R

PROCURE ME NT AND 
SUPPLY SECTION

MISCELLANEOUS 
ACCOUNTS SECTION

« W T O aO T iv t

GENERAL
SECTION

( K V d i a t i C I

PERSONNEL ANO 
ACCOUNTS SECTION

*  RRORERLT COOROINATEO ADMINISTRATIVE ORCANHATION MA0C RO SSI»Lt E L EC T IV E UAL ARIA CONTROL OPERATION 4 . 0 0 0  MEN
RECRUITED ANO TRAINEO OVER 5 0 , 0 0 0  ITEMS OF SU PPLIE» ANO E00 *RUENT PURCHASED APPROXIMATELY f  « .» 0 0 . 0 0 0  E*REN0CD

Administration of the MCWA program is  under the control of the 
Executive O ffice , which i s  responsible to the States Relations D ivision  of 
the Public Health Serv ice . Besides the headquarters o ffice  of MCWA in  
Atlanta, Georgia, there axe 20 additional o ffices in  the United States 
which handle MCWA adm inistrative matters fo r the ind ividual S ta tes. In  
addition, there i s  an o ffice  in  Puerto R ico.

Men and m aterials must be provided when and where necessary, euad 
without delay. During the year the Adm inistrative D ivision  of the head
quarters o ffice  was charged with the re sp o n s ib ility  of recru itin g  more than
4.000 men and procuring more them 50,000 items of equipment and supply, in  
addition to more than 300 tons of lim e, 140 tons of paris green, and
1.900.000 gallons of la rv ic id e s . The shortage of manpower and the problem 
of p r io r it ie s  added to the d if f ic u lt ie s  of these task s.

Adequate location records of a l l  property, c la s s if ie d  as to 
types, were kept to insure proper maintenance, usage, and contro l. Approx
imately 500 automotive v e h ic le s , mostly tru cks, were in  use during the year. 
The adm inistrative task of keeping these veh icles operating was increased  
by the application of gasoline and t ir e  rationing .

The accounting system for the control of a l l  funds, except pay
ro lls  and tra v e l, was sim p lified  during the la tte r  part of the year to 
insure adequate encumbrance records, monthly cost ana lysis  statements, and 
prompt payment of vouchers.
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TABLE IV
MCTiA EXPENDITURES FOR FISCAL YE/Jl 1943 

(Pro-rb ted to  the ne.-roet thousand)*
BY STATES BY BUDGE. OBJECTSName o f S ta te Amount % T o tal No. a a i Name o f Object Amount % T o tal

Alabama $188,000 3 .0 01 Personal Serv ices $5,092,000 83.0Arkansas 371,000 6.1C a lifo rn ia  & Oregon 67,000 1 .1 02 Travel 228,000 3.7D is t r ic t  o f Columbia 49,000 0 .8F lo rid e 619,000 10.1 03 T ran spo rta tion 35,000 0.5Georgia 254,000 4 .1
I l l i n o i s  4 Indiana 93,000 1 .5 04 Communications 12,000 0.2Kentucky 137,000 2 .2 i
L ouisiana 898,000 14.6 05 R ents, U t i l i t i e s  e tc . 29,000 0 .5Maryland 55,000 0.9M ississip p i 268,000 4.4 06 P r in t in g , Binding 12,000 0.2M issouri St Oklahoma 179,000 2 .9
North C arolina 557,000 9.1 07 Other C on tractu al Services 64,000 1 .0South C arolina 922,000 15.0Tennessee 179,000 2 .9 08 Supplies and M ateria ls 425,000 6 .9Texas 691,000 11.3V irg in ia 294,000 4 .8 09 Equipment 243,000 4 .0Puerto Rico 319,000 5.2
T o ta ls $6,140,000 100.0 $6,140,000 100.0
T ransferred  to  Ui 4SA 327,000 527,000
T otals $6,467,000 $6,467,000
* The amounts shown above inc lude co sts  o f the fo llow ing , pro-ruteci p rop o rtio na te ly !

Hecaquerters an d  D is t r i c t s ,  Departmental Personal S e rv ices , Community Hop 1th E ducation , Blood S lid e  Survey.
E X P E N D IT U R E S  FOR THE F IS C A L  YEAR , 1943
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PERSONNEL AND ACCOUNTS

The Personnel and Accounts Section , composed of the Personnel, 
Payroll, and Travel U n its, controls the flow of men and money for the MCÏÏA 
program. Through i t s  re latio nsh ip  with State adm inistrative o ff ic e s , th is  
section handles adm inistration relating  to recruitment, appointment, and 
promotion of personnel; controls trave l authorizations; and d irects  the 
preparation and handling of p ayro lls . During the year expansion of th is  
section was necessary to do the increased work in  connection with payroll 
allotment plan for War Bonds, personnel c e ilin g s , and income tax deductions. 
High labor turnover in  the most c r i t ic a l  war areas also  was a major problem.

Approximately $5,000,000 was expended during the year for the pay
ment of s a la r ie s , and about $200,000 for tra v e l and the movement of house-

E M P L 0 Y E E S

O V E R T IM E  PAY B IL L  E F F E C T IV E  
D E C . 1 ,19.42

D IS B U R S E M E N T

C L A S S IF IC A T IO N  A C T  A M E N D E D

4 ,0 0 0

w 3 ,50 0
I dUl>•OZi
CL

*  3 ,00 0

x
m 2 ,5 0 0  z3
Z

6 0 0 ,0 0 0

5 0 0 .0 0 0  w 
zUl2
h i
CO

4 0 0 .0 0 0  o
CD</>

2,000
JULY  AUG. SEPT. OCT. NOV. DEC. JAN . F E B . MAR. APRIL MAY JU N E  300,00°  
' 9 4 2  1943

E M P L O Y E E S  ON DUTY AND S A L A R Y  
D ISB U R SE M E N T S  BY MONTHS

F R E E Z E  O R D E R . N O  A D D IT IO N A L  
V ~  A P P O IN T M E N T S .

7 0 0 ,0 0 0

hold e ffe c ts . The trend of personnel and sa lary  expenditures by months dur
ing the f i s c a l  year 1943 i s  indicated on the above graph.

Employees were encouraged to continue and increase th e ir  p a r t ic i
pation in  the War Savings Bond Campaign. Reports ind icate that 77 percent 
of MCWA employees are a llo tt in g  7.5 percent of th e ir  earnings to the pur
chase of War Savings Bonds*

-69-
esy of the David J. Sencer CDC Museum



PROCUREMENT AND SUPPLY

The Procurement and Supply Section i s  responsible for the acqui- 
•» + 4 „ cnmnlies m aterials, and services other than personal ~er . 

Approxinately ? 9001000 rasexpended dorir* the year for these items.

needed.

T h P  A u t o m o t i v e  Unit of th is  section was responsible for the ad
. i + v, +v>o mowa f le e t  of over 500 vehicles«

lin e  ration ing , accident reports, and issuance of courtesy cards.
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SPECIAL PROJECTS AND COOPERATIVE ENTERPRISES

AEDES AEGYPTI CONTROL PROGRAM

Yellow fever, the dreaded "Yellow Jack" of the tro p ic s , becomes 
an ever-increasing menace in  the southern United States with the return of
m ilitary personnel from fever-ridden areas. A large portion of these

serv ice  men disembark from planes rather 
INSPECTION than sh ips. This gives r is e  to the com

p lica tin g  facto r of speedy tra v e l in  
re la tio n  to the incubation period of the
disease and the additional hazard of

' plane-carried liv in g  Aedes aegypti mos
quitoes which may be infected . M ilitary  
planes which land at a irp o rts where 
quarantine serv ices are maintained 
receive attention equivalent to that

CORRECTION

given commercial a ir l in e r s ;  
but many planes land at 
m ilitary airbases where 
quarantine services are 
lacking.

The h isto ry  of 
dengue fever in  th is  coun
try i s  characterized by in 
termittent sudden outbreaks 
of considerable extent with 
almost complete prostration of the affected  
communities. Two of the most recent outbreaks were 
the epidemic in  southern F lo rid a  in  1934 which in 
volved several thousand cases, and the epidemic in  
Hidalgo County, Texas, in  1941 in  which an e s t i
mated two thousand cases occurred. Undoubtedly, 
the disease simmers in  areas close to our southern 
borders and shores where there i s  a year-round 
breeding of the in sect vector, Aedes aegypti.
Dengue, too, could e a s ily  be introduced by m ilita ry  
personnel returning from endemic sections of the 
world.

EDUCATION

1

Aedes aegypti mosquito contro l, there
fore, i s  a most important public health measure. I t  
is  e sp ecia lly  important from the standpoint of successfu l prosecution of the 
war. South A tlantic  and Gulf Coast ports of entry d a ily  rece ive  the in flu x
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of homeward bound men returning from infected areas. These ports are also 
centers of heavy m ilita ry  concentration and v it a l  in d u str ia l a c t iv ity .
I f  complete eradication of the in festatio n  cannot be attained economically 
in  these p laces, the least that should be done i s  to lower the aegypti 
population to a le v e l of re la t iv e  safety. ----------

_ The Aedes aegypti index, a figure indicating the percentage of
inspected premises on which breeding was found, i s  used as the c rite r io n  
of aegypti incidence and as a guide to control operations. }.iultiple  
breeding places on a single premise may contribute to a heavy mosquito 
population in  the immediate v ic in it y ,  but because of the lim ited f lig h t  
range of aegypti (75-100 yard s), wide geographical d istrib u tio n , as evi
denced by a high index on mar̂ y premises, i s  much more dangerous from the 
epidemic standpoint. Five percent i s  the em pirical threshold which has 
received general acceptance as the point above which there i s  a danger of 
ind iv idual cases of disease serving as epidemic fo c i.

Prior to the establishment of the MCWA program, t i t l e  VI funds 
were a llo tte d  through the Public Health Service and the State health  
departments to a few m unicipalities fo r the control of Aedes aegypti. In 
order to consolidate a l l  mosquito control programs of the Service under 
one d ire ctio n , re sp o n s ib ility  for the existing  aegypti control programs 
was assigned to Malaria Control in  Y.Tar Areas. ----------

In  addition to the programs which were already being conducted 
at Charleston, South Caro lina, and Miami, F lo rid a , and which served as 
nucle i out of which operations were subsequently extended to other places, 
a demonstration eradication program was in stitu te d  at Key West, F lorida. 
Key West was chosen because of i t s  high aegypti population, i t s  past 
h isto ry  of yellow fever, i t s  m ilita ry  importance, and i t s  iso lated  
position which augured w e ll fo r i t s  protection from re-in fe sta tio n  should 
eradication prove p ra c tic a l.

Four areas in  Texas — Houston, Galveston, Corpus C h r is t i ,  and 
Brownsville — were o r ig in a lly  se lected , and small additional control 
u n its were la te r  added at San Antonio and in  Hidalgo County. Here the 
emphasis was placed c h ie f ly  on public education. In  addition, spot 
surveys were made at Beaumont, Orange, and Port Arthur, which showed such 
low Indexes that no further a c t iv ity , other than a la te —season survey 
(1943), i s  contemplated. Savannah, Georgia, was selected as a s ite  of 
operations fo r  a mobile u n it. Two mobile units were assigned to New 
Orleans for a short survey and in c id en ta l correction . Eleven municipali
t ie s  were under survey and incid enta l control at the end of the f is c a l  
year. Except for the F lorid a  c i t ie s ,  public education plays a large part 
in  the contro l program.

Aegypti Control Through Public Education

„ , There two main schools of thought in  aegypti contro l, both
of which are predicated on the presence of tro p ica l conditions. Both 
agree that the only solution to the aegypti problem i s  erad ication , the

■72-

Courtesy of the David J. Sencer CDC Museum



p ra cticab ility  of which has been demonstrated in  the p rin cip a l c it ie s  of 
B razil. One school b e lieves, however, that the only method of accomplish
ing elim ination i s  by a concerted, simultaneous attack on every possible 
type of breeding place in  the community from roof gutters to c e lla r  sumps. 
The other group would f i r s t  concentrate on the "mother fo c i" , searching 
out every c is te rn , shallow w e ll, f i r e  b a rre l, sump, and s im ila r containers 
which hold water throughout the entire year. This school would ignore, 
until the concentrated attack on mother fo c i has been accomplished, such 
breeding places as roof gutters which w i l l  eventually be flushed out by 
storms, t in  cans which w i l l  rust out, flower vases which w i l l  be emptied, 
and other temporary breeding places. They believe that as the mother foci 
are eliminated "seed" for the non-permanent places w i l l  be cut o ff and 
incidental breeding in  t in  cans and flower vases w i l l  decrease in  d irect  
proportion to the elim ination of the mother fo c i. In  fa c t , continued 
breeding in  vases, cans, and s im ila r containers in  an area i s  considered to 
be an ind ication  that a mother focus in  that immediate area s t i l l  remains. 
Observations to date are wholly in  accord with th is  la tte r  procedure as a 
routine, e ff ic ie n t  manner of approach. Under epidemic conditions, where

the quickest possible elim ination or 
reduction of adult females i s  the ultimate 
goal and where expense and manpower are of 
secondary importance, the a ll-o u t or "shot
gun" procedure i s ,  of course, the only one 
to adopt.

When i t  i s  considered that the 
adult female aegypti seldom tra ve ls  on her 
own power more than 100 yards from the con
tainer in  which she lived  as a la rv a , i t  
becomes apparent at once that p ra c t ic a lly  
everyone breeds h is own household supply. 
Control i s  an in d iv id u a l problem, or at 
most a community problem, which can be 
solved by ind iv idual e ffo rt without the 
need fo r expensive equipment or large  
appropriations of public funds. A ll  that 
i s  needed i s  a desire on the part of every 
ind iv idual to do h is  share in  making his  
community a safer and h ea lth ier place in  
which to l iv e .  In  the Texas, South Caro
l in a , and Georgia p ro jects , emphasis has 
accordingly been placed on the educational 
phases of the program.

Epidemic-Type Control at Key West

In  F lo rid a , the Key West project 
i s  being carried  on with a l l  the services  
that would be inaugurated in  the event of 
an epidemic. Inspectors v i s i t  each room 
of every dwelling and business e stab lish -
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A com plete a e g v u ti p ro g rè s , in c lu d in g  
in t e r io r  end e x te r io r  in sp e c tio n s  and 
s p e c ia l  crews f o r  each supp lem entary  
s e r v ic e ,  such a s  la x  y ie ld in g ,  d i s t r i 
b u tio n  o f  g aabu sia  a in n o v s , ro o f  g u t
t e r  in s p e c t io n s ,  c le an -u p  and a a r i -  
t . a e  in s p e c t io n s .  The in s p e c tio n  
c y c le  ht s  averaged a b o u t tw elve  days) 
hen ce , th e  index fo llo w s th e  a c tu a l  
w agypti in c id e n c e  very  c lo s e ly .
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HOUSTON

had known the c it y  as w ell then as they do 
now the index would have been w ell over 50 
percent. By la te  summer, when breeding 
should have been high, the index had fallen  
to le ss  than 3 percent and by June 1943 i t  
was hovering around 1 percent, w ith few i f  
any adults escaping to perpetuate the 
breed. I t  i s  hoped that by la te  summer i t  
can be announced that aegypti mosquitoes 
have been eliminated from Key West. I f  
such i s  the case, i t  w i l l  be the f i r s t  
instance of aegypti elim ination from a 
North American c it y  by control methods.

S ix  Projects in  Texas

The re su lts  of the educational 
work supplemented by expert inspection and 
the incidenta l correction that accompanies

ment in  the c ity  approximately once a week; 
every potential mother focus in  the c it y  i s  
numbered and v is ite d  once a week for appro
priate  treatment; a l l  roof gutters are in 
spected and cleaned at least once a month; 
a l l  boats in  the harbor are inspected at 
weekly in te rv a ls ; vacant lo ts  overgrown 
with vegetation are cleaned and search is  
made for breeding containers, hidden w e lls , 
and c is te rn s ; t in  cans are methodically 
co llected ; and the discovery of indoor 
breeding i s  followed immediately by aerosol 
spraying of the premises.

When the Key West project was 
started in  June 1942, the index of breeding 
was 33 percent of the properties inspected. 
Looking back on th is  o rig in a l survey, the 
men who made i t  are confident that i f  they

Very sm all aU  f f  do ing  s p o t  check irv- 
o p e c t io n -c o r re c tio n s  o n ly . Emphasis on 
p u b l ic  «due. t i o n  sod coot« n . i i o n .  S uaasr 
in d ic e s  r e f l e c t  e x te r io r  in u ic e s ;  » in te r  
in d ic e s  r e f l e c t  i n t e r io r  in d ic e s .  Em
p h a s is  p laced  on e lim in a tio n  o f  perma
n e n t "m other fo c i*  b re e d e rs  d u rin g  
w in te r  u o n th s .

UNq«ULV AUG SC PTjoC T NOV OCC.
1942

P erso n n e l -  av e rage  10

-74-

Courtesy of the David J. Sencer CDC Museum



the inspections, has been su rp ris in g ly  gra
tifying. For instance, in  Houston, a c ity  
of 450,000 people, the paid inspection  
staff during the 1942 season consisted of 
only s ix  inspectors. I f  operations in  
Houston had been conducted on the same 
basis as in  Key West, with in te r io r  and ex
terior inspection of each premise on a 
schedule approaching complete coverage of 
the c it y  each week, and with a l l  the in c i
dental sp ec ia l serv ices of an anti-epidemic 
campa.gn, the task would have required 800 
employees. By in teresting  school ch ild ren , 
luncheon clubs, firemen, and other organized 
groups, and by press re lea ses , rad io , and 
movie contacts, the index of premises 
breeding aegypti was held at a figure con

s is te n t ly  below 5 percent. A l l  of the other 
projects in  Texas — Galveston, Corpus 
C h r is t i ,  Brow nsville, San Antonio, and 
Hidalgo County — are being conducted on th is  
b asis . Major emphasis i s  on education and 
public cooperation through ind iv id ual e ffo rt. 
This i s  augmented by the e ffo rts  of an other
wise e n tire ly  inadequate s ta ff  of inspectors. 
During the winter months the personnel on 
the Texas projects transferred  th e ir  energies 
to elim ination of permanent mother fo c i such 
as c is te rn s , and eliminated more than a 
thousand of them by sea lin g , screening, or 
f i l l in g .

Cooperative Project at Miami

Miami, Miami Beach, and some of 
the surrounding te rr ito ry  are c r i t i c a l  areas 
from the quarantine standpoint because of 
the key a i r  f ie ld s  in  the v ic in ity .  Before 
the war, the Public Health Service supple
mented the appropriations of the Dade County 
Anti-Mosquito D is t r ic t  with t i t l e  VI funds 
allocated through the State health depart
ment to aid in  the control of aegypti
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mosquitoes. V»'ith the inauguration of aegypti control by MCWA, most of the 
f in a n c ia l re sp o n s ib ility  fo r the aegypti portion of the Miami program was 
assumed by TCWA in  cooperation with the- Florida  State Board of Health as

in  the case of Key West. The s ta f f  was 
augmented and the d irecto r of the Dade 
County d is t r ic t  continued to d ire ct the 
lo ca l work.

The inspection and correction  
program was lim ited to outside premises 
except in  the case of establishments open 
to the public. The average breeding index 
for the calendar year of 1942 was 4.4 per
cent fo r the entire area. Judging from 
experience in  other c it ie s  i t  i s  probable 
that th is  figure would have been nearly  
doubled i f  in te r io r  inspections in  the 
re s id e n tia l areas had been included. Such 
an index i s  too high fo r safety , but the 
encouraging note i s  that f iv e  sp ecia l areas, 
including four important a ir  f ie ld s ,  their 
surrounding communities, and the extensive 
m ilita ry  establishm ents, a l l  of which were 
inspected both inside and out, showed an 
index of only 1.07 percent. Furthermore, 

. . . .    by May 15, 1943» the gross index, includ
ing about 13 percent of premises inspected inside  and out, had fa lle n  to 
barely more than 1 percent.

Charleston Program Augmented

Charleston, too, had been rece iv
ing t i t l e  VI funds through the South Caro
lin a  State Board of Health to aid in  the con
t r o l  of aegypti mosquitoes. In  August 1942 
th is  project was included in  the MCWA pro
gram and two entomologists were assigned to 
d ire ct the lo ca l inspection s ta f f . For the 
period August 1 to November 30 the average 
index for outside inspections only was 2.5 
percent. From Decenber 1 to June 30, 1943 
the index was co nsistently  below 1 percent, 
re fle ctin g  the fact that Charleston i s  near 
the northern lim it  of the natural range of 
the species. A l i t t l e  work at Charleston  
pays su rp ris in g ly  large dividends. Careful 
inspection under sk ille d  supervision such as 
i s  now being carried  on may very w ell pro
duce elim ination at th is  point even though 
the inspectional s ta f f  of 15 men i s  probably 
much too sm all to cover adequately as large  
a c ity  as Charleston.
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Mobile Units at Savannah and New Orleans

In  March, 1943, a survey and in c id en ta l correction program was 
in stitu ted  at Savannah with headquarters at the Henry Rose Carter 
Memorial Laboratory. Control here i s  more d if f ic u lt  than in  Charleston 
because of the lack of previous work and the increased b io lo g ica l problea 
incident to location of the area. Vrinter breeding apparently i s  present 
in Savannah, with approximately twice as much in te r io r  as exterio r breed
ing.

At both Charleston and Savannah, an organized educational effort  
is  being developed in  the school system to u t i l iz e  the program of the 
Victory Corps c u rr icu la . The aegypti campaign leixls i t s e l f  p a rt icu la rly  
well to th is  program as there is~an~almost perfect opportunity for edu
cation to be translated into  constructive action. The e ffo rt  is  being 
watched with in te rest as an experiment in  the tra in in g  and u t il iz a t io n  of 
students in  in te llig e n t p artic ipatio n  in  community health programs.

During A p ril a group of 20 inspectors in it ia te d  a survey of 
New Orleans, h isto ric  gateway of yellow fever in to  the United States. 
During the next f i s c a l  year th is  project w i l l  continue as an inspection- 
correction program with considerable re liance  on public education and 
cooperating groups. So fa r ,  the New Orleans public has shown exceptional 
in terest in  the undertaking. A well-devised plan has been developed for  
u tiliza t io n  of the 10,000 OCD block wardens for inspection and educational 
a c t iv it ie s  in  case of an actual outbreak of the d isease.

Operation of the aegypti program has demonstrated in  a number 
of representative m unicipalities the p o ss ib ility  of achieving e ffective  
control and possib ly even of elim inating th is  species. In  every case, 
except Key West, the work has been kept w ithin  a f in a n c ia l range that 
w ill  permit i t s  continuation by the m unicipality.

Men and M aterials for Epidemic Control

I t  can e a s ily  be seen from the above that the MCWA Aedes aegypti 
program, which i s  designed to protect only war p ro jects, cannot- assume 
resp o n sib ility  fo r protecting continental United States from the appear
ance of yellow fever or dengue by elim inating aegypti mosquitoes or 
reducing them to a point below the "threshold of san itary  importance" at 
a l l  places where the v iruses may possib ly be introduced. In  fa c t , the 
chances are that i f  e ith er of these d iseases does become epidemic i t  
w ill  be at some point where the MCWA program has not been put into  
effect. As a re su lt  of th is  program there i s  now a trained force of 
personnel with f u l l  working equipment capable of being marshalled at the 
request of lo ca l or State authorities at any point in  the southern States 
within twenty-four hours after e ither of these d iseases i s  reported. 
Working outward in  expanding c ir c le s  from centers of in fe ctio n , there i s  
no reason why there should be an aegypti mosquito le f t  w ithin seven 
blocks of the focus at the end of the f i r s t  day's operations.
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The existence of th is  u n it , along w ith medical precautions 
such as vaccination , early  diagnosis and adequate care of the s ic k , and 
an educational campaign to advise the lay  public of the necessary pre
cautions, makes i t  l ik e ly  that any outbreak of yellow fever or dengue 
would be brought under control quickly and e f f ic ie n t ly .

DOG FLY CONTROL IN ’.VAR AREAS OF FLORIDA

Fig . 27 Extent of Control Area F ig . 28 Spraying Breeding Grounds

The Bureau of Entomology and Flant Quarantine of the United States 
Department o f Agriculture and the Public Health Serv ice , in  accordance with 
a "memorandum of understanding" dated August 3, 1942, cooperated in  conduct
ing a dog f ly  control program for the protection of m ilita ry  a c t iv it ie s  in 
northwestern F lo rid a . Funds for the operation of the project were 
allocated by the United States Army A ir Forces. The area covered by con
t r o l  a c t iv it ie s  i s  shown in  figure 27.

Dog f l i e s  (Stomoxys c a lc it ra n s ) ,  known in  most parts of the 
country as "stable f l ie s "  breed from August to November in  th is  area in  
deposits of marine grasses on the shores of bays and sounds. At m ilitary  
bases in  th is  region many of the a c t iv it ie s  are conducted in  the open and 
in  places where great numbers of f l ie s  may be concentrated by land breezes. 
I f  many f l i e s  are present i t  i s  impossible to conduct normal outside 
a c t iv it ie s  because of severity  of the in se c t 's  b ite .

Control was effected by treating  the grass deposits with 25 per
cent creosote in  sea water. The mixture was applied at high pressure 
from spray machines mounted on small barges and towed near the shoreline  
(figure 28). Spraying operations began on August 18 and ceased on 
November 5, 1942, during which period 1,222,950 gallons of spray were 
applied to 605 m iles of grass d istributed  along a shoreline of 922 miles.

E ight major m ilitary establishments and numerous smaller ones 
such as C iv i l  A ir  Patrol f ie ld s  and recreation camps were protected by
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this p ro ject. Incid enta l to the m ilita ry  value of the program was the 
inestimable benefit to c iv i l ia n  a c t iv it ie s  throughout the area, many of 
which are devoted to the war e ffo rt .

The to ta l cost of the program, including the purchase of a 
large part of the equipment, was approximately $155,000. The success of 
the project i s  demonstrated by the low dog f ly  counts obtained during the 
course of the control a c t iv it ie s .  Additional evidence i s  afforded by 
statements by o f f ic ia ls  of various m ilita ry  bases who affirm  that the 
program accomplished i t s  objective and that m ilita ry  a c t iv it ie s  
functioned without interruption throughout the dog f ly  season.

BLOOD SLIDES FOR THE ARMS’

At the outbreak of the war, very few medical schools in  th is  
country were w ell equipped for laboratory study of p arasito lo g ica l d iseases. 
Therefore, under the leadership of several groups, a center was established  
at the Army Medical School in  December 1942 to assemble p arasito lo g ica l 
materials and red istrib u te  them to a l l  medical schools and other 
professional tra in ing  schools in  the country. Malaria m aterials were so 
scarce that i t  was feared months would elapse before adequate co llectio n s  
would be made.

In  collaboration with the Malaria Investigations Laboratory 
in Columbia, South Caro lina, men and m aterials were supplied to make 
enough positive  blood smears to re lieve  the shortage. Approximately 
2?,000 s lid e s  of the three species of m alaria plasmodia were furnished  
to the Army D istributing Center for P arasito lo g ica l M ateria ls. ” ost 
of these s lid e s  have been sent to schools where they were urgently
needed to t ra in  medical men for the armed fo rces.

TRAINING AND EDUCATION

With the tremendous turn over in  personnel (60% during the 
f isca l y e a r) ,  i t  became increasing ly  obvious that one of the b o ttle
necks of the MCWA program would be trained personnel. The only solution  
was the development of a sound in -se rv ice  tra in ing  program, u t il iz in g  
the f a c i l i t i e s  of MCWA for tra in ing  new personnel and for continuing the
training of ce rta in  persons already employed. Plans were developed under
the guidance of the Medical, Engineering, and Entomological Sections.
This tra in ing  program i s  administered by the Executive Office in  order 
that i t  may combine a l l  three professional points of view and thus serve 
a ll sections equally .

The tra in in g  course which was developed presents basic m alaria  
problems and MCWA methods of control by means of a one-week classroom  
course equally su itab le  fo r any of the professional or sub-professional 
trainees. F ie ld  tra in ing  to supplement the basic course is  provided in  
accordance with sp e c ific  needs which are determined by an an a lysis  of the 
work the ind iv idual w i l l  perform and the type of knowledge and s k i l l  that 
is  necessary.
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With the decrease in  experienced manpower availab le  for teach
ing and w ith a marked increase in  the number of tra inee s ,  the :oeed for- 
devising e ff ic ie n t  tra in ing  techniques became more ^ . m° re  
The obvious answer was the use of more v isu a l and auditory m aterials 
since these are recognized as better substitutes fo r personal teach_ng 
?han tte  ^ i S e d  page. An attempt to c o lle c t  su ff ic ie n t  m aterials of 
th is  type revealed an extreme shortage and made i t  necessary to«d®™l°P  
means of producing such e sse n tia l tra in ing  aides. This was done through 
+hp various production un its of the D ivision  of Sanitary Reports and 
S t l T t i c T  T l i l a r  m aterials were also  produced for the Cotonunity Mu-
cation  Program.

Care has been taken to u t i l iz e  a l l  availab le  m aterials and to 
avoid dup lication . To th is  end, meetings were held w x t h  other agencies 
in terested an the production of v isu a l m aterials conce-mng m alaria.
These agencies agreed to keep one another informed about th e ir  a c t iv it ie  .

The well-equipped photographic laboratory in  the M alaria 
Investigations Laboratory in  Columbia, South C aro lina , was, Tennessee
added expense, turned into  a photographic P ^
Vallev Authority had severa l thousand feet of unedited film  whicn con
tained much b a s ic a lly  valuable tech n ica l m aterial. Through a coopera- 
£ " e l n t  f a c i l i t i e s  »ere set up for ed iting  some 
ronr-LsP un its which could be used for in stru ctin g  the LCWA tech n ica l 
s ta f f?  S im ilar types of cooperative enterprises with other organizations
are contemplated.

S crip ts  were w ritten  for several motion picture film s an* t t la  
s t r ip s . F ie ld  shooting of two film s has been completed and a th ird  i s  in 
progress. The Graphics Section of the D ivision  of Sanitary Reports 
S t a t is t ic s ,  cooperating w ith MCWA, i s  preparing a se rie s of drawings to be 
used in  a film  s t r ip .  The production schedule c a l l s  fo r .
s ile n t  film s in  black-and-white and technicolor. A lib ra ry  of s lid e s ,

s t r ip ? !  and photographs for in -se rv ice  tra in ing  and lay  education is
being assembled.

COMMUNITY EDUCATION FOR MALARIA CONTROL

Even-
Complete protection of e ither troops or w a r  workers i s  im

possible i f  they spend much time in  uncontrolled malarious areas. E 
w a lk s in  a r ia s  five  to ten miles from c it ie s  and camps are common. 

<"lar workers and m ilita ry  personnel sometimes l iv e  alone or in  small 
l  Som protected zones?, The need for reducing or keeping low

the endemic m S L ia  reservo ir inA h ese  wider areas led to the development 
of^the Community Education Program. The e ffects  of such a program - -  the 
action of residents of the broader zones in  fighting malaria - -  ii3 a 
safeguard against r is in g  rates which w i l l  influence the immediate control 
zone. In a le sse r  degree i t  i s  s im ila r in  effect to the main job.

An experimental program in  1942 was planned in  collaboration  
with the D ivision  of Sanitary Reports and S ta t is t ic s  and severa l Stat
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health o ff ic e rs . The experimental program was lim ited to twenty-six  
counties in  seven States.

A ssistants in  health education, p r in c ip a lly  school teachers, 
were recru ited  on recommendations of lo ca l health o f f ic e rs . The twenty- 
six  persons employed received a ten-day intensive tra in ing  course in  
malaria and in  the techniques of community education, e ffective  methods 
of leading people to face, study, and solve th e ir  own problems. They 
returned to th e ir  respective communities to carry on malaria education 
as regular members of the lo ca l health department. Since the effective-

RESULTS OF COMMUNITY EDUCATION 
PROGRAM-1942

PEOPLE LEARNED ABOUT MALARIA THEY DID SOMETHING ABOUT IT

^  MEETINGS
ATTENDANCE 3 8 .«49

H PERSONAL CONTACTS

f f o n  DISPLAYS AND EXHIBITS

NEWS ARTICLES

tu RADIO PROGRAMS

1,050

10,487

83

362

63

HOUSES SCREENED

HOUSES - SCREENS REPAIRED

468

1,529

PONDS OR DITCHES CLEANED 139

PLACES SPRAYED, DUSTED, OR OILED 796I

of the MCWA control program i s  judged by vector contro l, the community 
education must be judged by hew much the people themselves do to control 
n»squitoes. These re su lts  are indicated bn the accompanying chart.

The contributions made by the educational program reach beyond 
the im ed iate  observable e ffe cts . Among them are: A firmer entrench
ment of the position of the County health department, a better cooperatioi 
of schools and health departments, and carry-over in to  the schools by the 
teachers when they return. The e ffect of th is  program on establish ing  
comprehensive health education programs in  several health departments and 
many school systems; the demonstration of what can be done in  health edu
cation in  counties w ith sm all budgets; stim ulating people to face th e ir  
own problems and do something about them; the increased likelihood  that 
local groups w i l l  continue malaria control programs a fte r  emergency funds 
are withdrawn; and the successfu l demonstration of democracy at work in
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the realm of communities facing th e ir  health problems— are a l l  contribut
ions which in  broad perspective may be as important as the d ire c t  contri
bution to malaria control e ffo rts .

Since State and County health o f f ic ia ls  were generally enthusi
a st ic  about the re s u lt s , th is  year 92 educators were employed in  as many 
counties in  13 States. Following the 1942 plan they were given th e ir  
tra in ing  and began th e ir  work ju st as the f is c a l  year closed.

COMMUNITY EDUCATION FOR MALARIA 

CONTROL IN WAR AREAS
ORGANIZATION OF 1942 PROGRAM

U . S . IM B L IC  HEALTH SERVICE

STATES R E L A T I O N  
D IV IS IO N

•nritioi or SAUTAIT

IEP0ITS ft STATISTICS
UTWMl IISTITITE Of IULTI

.MALARIA CONTROL  
IN W A R  A R E A S

FIELI» ACTIVITIES IN HEALTH EDUCATION » tu n «  m uTW tTwn

STATE HEALTH
STATE 

M.C.W.A. OFFICE
STATE HEALTH D E P A R T M E N T EDUCATION SECTION

LOCAI M.C.W.A. OfFICI LOCAL HEALTH D E P A R T M E N T

IN TEN S IV I PRELIM IN ARY 
TRA IN IN O  C O U * «

HEALTH EDUCATOR
FU TU RI S CH O O l M iA lTM  

IO U CA TIO N  fRO O RAM S

M IALTH 0 « r T  CLIN ICS 

ID U C A t lO N A l o r o u t s  

CO M M ERCIAL  OROURS 

W ILFA R E O R O U fS  

OTHER M IIT IN O S

RELIG IO US O RG A N IZA TIO N S 

W O M EN S O tO A N IZ A T IO N S  

YOUTH O R G A N IZA TIO N S  

FARM O RG A N IZA TIO N S

INTERESTED IN O IVIO U AIS  

FRATERNAL SOCIETIES 

SOCIAL a U R S  

C l . iC  C IURS 

THEATERS

INDIVIDUAL AND COMMUNITY DEMOCRATIC ACTION
FA C IN G  A NO STUOYINQ IO C A I M A LA R IA  fR O R llM S  

O R O U f ANO INDIVIDUAL M ALA RIA  CONTROL A CTIV tTKS ____________________________ _____

PROTECTION OF HEALTH OF MILITARY PERSONNEL AND WAR WORKERS
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S e c t i o n s 9

M C W A  O P E R A T E S  I N E A C H  S T A T E  A S  A C O O P E R A T I V E  
E N T E R P R I S E  B E T W E E N  T H E  P U 8 L I C  H E A L T H  S E R V I C E  
A N O  T H E  S T A T E  H E A L T H  D E P A R T M E N T .

M A J O R  D R A I N A G E

D Y N A M I T E  D I T C H I N G  

M A C H I N E  D I T C H I N G  

V E R T I C A L  D R A I N A G E  

A E D E S  A E G Y P T I  C O N T R O L

SJ W A R  E S T A B L I S H M E N T S  P R O T E C T E D  A S  O F  J U N E  3 0 , 1 9 4 3  
( I N C L U D I N G  1 7  I N K A N S A S  A N D  I IN O R E G O N )

NOTE SYMBOLS ON STATE MAPS IN THIS SECTION ARE ARRANGED ON A COUNTY BASiS



B  F .  A U S T I N .  M. D.  

S T A T E  H E A L T H  O F F I C E R

S T A T E  O F A LA B A M A  

D E P A R T M E N T  O F  P U B L IC  H E A L T H
M O N TG O M ERY

BUREAU OF SANITATION)N I

14 WAR AREAS
6 4  WAR ESTABLISHMENTS 

PROTECTEO

STATE HEALTH OFFICER 

BURTON F AUSTIN M.D.

STATE OFFICE M.C.W.A.

In the v ic in ity  of war estab
lishments in the State of Alabama 
approximately 24 miles of hand 
ditching were completed by MCWA 
during the past year. Th is, with 
about two miles of dynamited ditch, 
resulted in  the permanent elimina
tion of maqy mosquito breeding areas. 
Completion of major drainage work 
in  one War Area eliminated need for 
further control there and in  other 
areas reduced necessary control op
erations very rad ica lly . A total 
of 472 acres of water surface was 
treated with an average of 25 gal
lons of o i l  per acre, and small 
scale vegetation clearing operations 
were carried out. In a l l  188,105 
man-hours of labor were expended for 
both major drainage and larv icid ing .
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B. F . Austin, M. D. 
State Health Officer.
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A i î k a x î s a î s  S t a t i c  B o a r d  o f I I k a l t h

B O A R D  M E M B E R S
E  . D . M c K N I G H T , M . D  
J . G . C L A O O C  N.M .O.  
M . E  . M c C A S K I L L . M . O .  
F . O . M A  M O N V .  M.D.  
W . G . H O  D G  E  S .  M.D.  
T H O S . W I L S O N . M . D .  
L . D . D U N C A N , M . D .

W. B.G R A V S O N .M . D .  
S T A T E  H E A L T H  O F F I C E R

L i t t l k  R o c  k .

J J
I

I 1  i / v  1  /I i
STATE HEALTH OFFICER

W.B. GRAYSON M.D.

BUREAU  OF 
SANITARY ENGINEERING

Achievements by MCV.A in  Arkansas 
during the past year included the 
economical construction of 12 miles 
of dynamited ditch. In one Y/ar Area 
a small crew using dynamite removed
20,000 cubic yards of excavation and 
constructed 6,000 lin e a l feet of 
ditch at a total cost of $8,000. The 
use of a dragline, i f  such had been 
possible in the swamp, would have 
-jost about 520,000. One major drain
age project involving the use of a 
dragline was completed and /*6 miles 
of ditch were excavated by hand. Wa
ter surfaces totaling 9,650 acres in 
the v ic in ity  of war establishments 
were treated with paris green and 
o il .  The clearing of over 1,000 a
cres was accomplished to fa c ilita te  
larv icid ing . Recently airplane 
dusting with paris green of large 
rice  fie ld  areas near Walnut Ridge 
and Newport was started. The MCWA 
work was accomplished with the ex
penditure of only 32/1,0/4.5 man-hours 
of labor.

STATE OFFICE MGW.A.

17 WAR A R EA S
6 3  WAR ESTABLISHMENTS  

PROTECTED

T W. B .  G ra y s o n , M. D. 
S t a t e  H e a lth  O f f i c e r
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4 WAR A R EA S  
I I  WAR ESTABLISHMENTS 

PROTECTED

B U R EA U  OF 
SANITARY ENGINEERING

STATE OFFICE MCW.A.

DIRECTOR OF PUBLIC HEALTH 

WILTON L.HALVERSON M.D

Ctiirtesy ' o f the David J. Sencer c d C ^ um

In the State of California the 
campaign against Anopheles freeborni. 
the vector of malaria in  that state, 
involved the treatment with o il  of 
2,511 acres of water surface and the 
construction by hand of over 9 miles 
of ditch. A tota l of 1A7 acres of 
«rater surface was eliminated and a 
nearly equal extent cleared of vege
tation.

A ir fie ld s at P o rterv ille , Vi
sa lia  and Merced and a congregating 
center at Marysville for troops from 
Camp Beale were included in  the pro
gram. Inspection at Hammond General 
hospital at Uodesta returned data 
that indicated the necessity for con
tro l next year.

0
Director of Public Health



G O V E R N M EN T  O F  T H E  D IS T R IC T  O F  C O LU M B IA  
O F F I C E  O F  T H E  H E A L T H  D E P A R T M E N T

The D is t r ic t  o f  Columbia shares  
w ith  V ir g in ia  and Maryland th e  problem  
o f  c o n tr o ll in g  m osquitoes in  th e  w ater  
ch estn u t growth in  th e  Potomac R iver . 
Last year 3 ,5 0 0  a cres o f  w ater ch estn u t  
were dusted  w ith  p a r is  green  by a irp la n e  
and th e  same means o f  c o n tr o l w i l l  con
t in u e  to  be u t i l i z e d ,  s in ce  i t  i s  the  
o n ly  p r a c t ic a b le  m3thod o f  e f f e c t in g  
c o n tr o l .  The work was performed at a 
very  low u n it  c o s t  per a c r e . Other 
c o n tro l work around th e  C ap ita l o f  th e  
lia tio n  in clu d ed  about 22 m ile s  o f  hand 
d itc h in g  and the o i l in g  or c le a r in g  o f  
sm all w ater su r fa ce  a crea g es . The above 
work was performed w ith  41,883 man hours 
o f  la b o r .

George C. Ruhiand, M. D. 
Health Officer
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W I L L I A M  P A R R .  P H . G .  . MEM BER

T A M P A

H E R B E R T  L .  B R Y A N S .  M . O .  . P R E S ID E N T  

P I M A C O L A

R O B E R T  B .  M c l V E R ,  M. D .  . M c m b E f

J A C K S O N V IL L E

Henry Hanson, M. D., 
State Health O fficer.

} - 8 8 -
urtesy of the David J. Sencer CDC Museum

Jfloriiia g’tatp laari) nf Health
H E N R Y  H A N S O N .  M . D . ,  S T A T E  H E A L T H  O F F I C E R

P O S T  O F F I C E  

B O X  2 1 0

J A C K S O N V IL L E

STATE OFFICE M.GW.A.

2 2  WAR AREAS
91 WAR ESTABLISHMENTS 

PROTECTED

In the State of Florida over 
182 miles of hand ditching was 
accoapliahed in  the past year—the 
greatest amount done in  any State 
on the MCWA program. Florida also  
led the states in the extent of 
breeding water surface permanently 
eliminated, which has already ef
fected a significant reduction in  
man power required to continue con
tro l in  these areas. Dynamite was 
used in  the construction of about 
9 miles of d itch, and 9,365 acres 
of water surface were treated with 
■osquito la rv ic id es. At Key West 
the campaign against the Yellow 
Fever mosquito reduced the Aedes 
aegypti index from 29 percent to 
only one percent. At Miami, Aedes 
aegypti control was concentrated 
around m ilitary zones.

STATE HEALTH OFFICER

HENRY HANSON M.D.

BU REA U  OF 
M ALARIA CONTROL



S T A T E  O F  G E O R G IA  

DEPARTMENT OF PUBLIC HEALTH

T .  F  A B E R C R O M B I E . M D  . D I R E C T O R

A T L A N T A

STATE HEALTH OFFICER 

T. F ABERCROMBIE M D.

DIVISION OF 
PUBLIC HEALTH ENGINEERING

■C.W.A ISTATE OFFICE M

17 WAR AREAS
9 3  WAR E STABUSHMENTS 

PROTECTEO

/  I “ V

in Georgia A- qvafliiaaculataa 
was controlled primarily through 
the use of paris green as a la rv i-  
cic.e. A highly perfected and 
integrated system of entomological 
and operational reports i s  in use 
in th is state. In a l l ,  during the 
past year over 15.120 acres of 
water surface were dusted. In 
addition over 42 miles of ditching 
was accomplished by hand, and over 
352 acres were cleared of aquatic 
vagetation. Altogether 257»391 
man-hours were expended in  work 
around war establishments. In 
Savannah, headquarters for the 
Aedes aegvoti control unit were 
set up in the Henry Rose Carter 
Memorial Laboratory, named for 
the Public Health Service pioneer 
in  the study of Yellow Fever.

T . F .  Abercrombie, M.D.
D ir e c to r
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R O L A N D  R .  C R O S S .  M .  D .
D IR E C TO R

S T A T E  O F  I L L I N O I S  

D W I G H T  H . G R E E N .  G O V ERN O R  

D E P A R T M E N T  O F  P U B L I C  H E A L T H

S P R I N G F I  E L D

AD D RES S  A L L  C O R R ES P O N D EN C E  TO T H E DIRECTOR

4 . L .  P I T T I T T ,  M.  D .
A S S IS T A N T  D IR EC TO R

I l l in o is  l ie s  on the border 
of the malarious section, but the 
A. quadrimaculatus population was 
high and the malaria hazard in  cer
tain war areas was deemed su ffic ient
ly  great to ju st ify  control work.
Last year over 5 miles of hand ditch
ing was accomplished and approximate
ly  600 acres of water surface was 
treated with o il  or paris green. In 
one area in  close proximity to an 
Army a ir  f ie ld  on which p ilots were 
being trained, a small amount of ex
cavation (only about 70 cubic yards) 
resulted in  the elimination of the 
greater part of a p ro lif ic  quad 
breeding place. In  addition about 
84 acres were cleared of aquatic 
vegetation. The above operation en
tailed  the expenditure of 36,821 
man-hours of labor.

Courtesy of the David J. Sencer CDC Museum



S t a t e  o f  I n d i a n a

S T A T E  B O A R D  O F  H E A L T H

Indiana i s  one of the states 
lying on the border of the malar
ious portion of the United States, 
and the MCWA program in that state 
consisted mostly of inspection to 
detect any outbreak of malaria or 
malaria mosquitoes. In the single 
operational area in the state, how
ever, over a mile of hand ditching 
was accomplished, and breeding sur
faces totaling 101 acres were treat
ed with larv ic id es. A tota l of 
21,920 man hours of labor were ex
pended.

T H E  H E A L T H  O F  T H E  P E O P L E  I S  R E A L L Y  T H E  F O U N D A T I O N  U P O N  W H I C H  A L L  

T H E I R  H A P P I N E S S  A N D  A L L  T H E I R  P O W E R S  A S  A  S T A T E  D E P E N D  — D i s r a e l i .

Thurman B. Rice M.D. 
State Health Officer
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We Wa n t  a L e a g u c .O f t  e n 1 1  v e a n d  D e f e n s i v e , W  i t  h E v e r y  W e  I I - W  i t h  e r  o f  K e n t u c k y  a n d  H e r  P e o p l e .

State Department of Health of Kentucky
A. T. 

State

ïtes
Lar-
ttes,
state
l to
l or
Lnple

how- 
ihing 
■ sur- 
treat- 
f
ex-

In  the campaign against 
Anopheles quadrlmacnlatus in 
Kentucky during the year just past, 
MCWA larvicided about 2 ,OCX) acres 
of water surface, 25,138 gallons of 
o il  being used. In addition about 
10 miles of hand ditching was ac
complished, and 2,550 pounds dyna
mite was used in  the excavation of 
1,800 linear feet of ditch. A 
to ta l of 135,355 man-hours of labor 
was required to conduct the 1ICWA 
operations around war establish
ments in  Kentucky la st year.

D.
er

A . T . ’io C c m a n k
State Health Coirmi ss ione?

McCORMACK, M. D.,
Health Commissioner.

620 South Third Street. 
LOUISVILLE, KENTUCKY.
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D A V ID  E B R O W N . M. D.
S T A T E  H E A L T H  O F F I C E R

D E P A R T M E N T  O F  H E A L T H

C I V I L  C O U R T S  B U I L D I N G

âîieta (OrJrang

During f is c a l year 1943. UCWA 
treated a total of 6l,8J+6 acres of 
breeding water in  Louisiana with 
o il .  This constituted the great
est acreage larvicided by any state 
included in  the program and more 
than three-quarters of a m illion  
gallons of o i l  were used for th is  
purpose. In addition large breed
ing places were eliminated by a l
most 105 miles of ditching and a 
considerable amount of vegetation 
and debris was removed. Recently 
an airplane dusting project was 
in itia ted  at New Orleans and two 
more w il l  be begun in  the near 
future. 2,000 acres of breeding 
surface in  close proximity to war 
establishments w il l  be treated 
with paris green in  th is manner. 
During the year an Aedes aegyptl 
unit started control in  New Or
leans, the h isto ric  gateway of 
Yellow Fever. S ta te  He&lth O ff ic e r

-93-
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jätete c f  <Ä r g k n iit

¿Beprinrott of ¿Mealilj
R O B E R T  H . R I L E Y . M . D . . D R . P . H . D IR EC T O R  

2411 N. C H A R L E S  S T .. B A L T IM O R E

S T A T E  B O A R D  O F  H E A L T H

T H O M A S  8 .  C U L L E N .  M . D .
M A U R I C E  C .  P I N C O F F S .  M .  D .
J .  W .  B I R D ,  M. D .
E .  F .  K E L L Y ,  P h a r . D .
G E O R G E  M . A N D E R S O N ,  D .  D .  8 .
A .  L .  P E N N I M A N .  JH.
H U N T I N G T O N  W I L L I A M S ,  M. D . ,  D r . P .  H .  
R O B E R T  H .  R I L E Y ,  M .D . .  D r .P . H . .  CHAIRM AN

^xccutiüe Office

STATE OFFICE MC.W.A.

Maryland shares with V irginia  
and the D istric t  of Columbia toe 
water chestnut problem. This ¿qua- 
t ic  weed in the Potomac River forms 
an excellent breeding place lo r ma
la r ia  mosquitoes. I t  i s  known scien
t i f ic a l ly  as Trapa natans and was in
troduced to th is country from the Far 
East. Airplane dusting has been em
ployed in  control and 5,500 acres were 
treated with paris green during the 
past year in  the two States and the 
D is t r ic t . In addition almost 8 miles 
of hand ditching was completed in  
Maryland, which served to eliminate 
a considerable breeding area. About 
21 acres were cleared of aquatic veg
etation. A total of 56,544 man-hours 
was expended.

DIVISION OF 
SANITARY ENGINEERING

DIRECTOR OF HEALTH

R.H. R ILEY M.D.

4  WAR AREAS
21 WAR ESTABLISHMENTS 

PROTECTED

“ 7 1 V

( L f i a  ■
R. H. R iley , M. D .t 

Director.
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M i s s i s s i p p i  S t a t e  B o a r d  o f  H e a l t h
FELIX J .  U N D ER W O O D . M . D ..E x e c u t iv e  O f f i c e r  

J A C K S O N .  M IS S IS S IP P I

In the State ox Mississippi 
about 46 miles of hand ditching 
was completed during the year. 
Durable lin ings were installed in  
about 1,514 linear feet of ditch, 
and large acreages of water sur
face were eliminated, thereby re
ducing the future la rv ic id a l load 
in these areas. Oiling was used 
for the control of 1,202 acres and 
723 acres were cleared of vege
tation. In these MC7TA operations 
the total map hours expended was 
2b7,723. Airplane dusting with 
paris green was recently in it ia t 
ed at Greenville. By cooperative 
agreement with Arkansas, breeding 
places on Archer Island, lying 
within the Arkansas boundary in  
the M ississippi Hiver near Green
v i l le ,  are being controlled by 
th is method under the supervision 
of the M ississippi authorities.

Fe lix  J .  Dnderrood MD 
Executive Officer 

State Board Of Heslth
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J A M E S  S T E W A R T .  M . D .  
S T A T E  H E A L T H  C O M M IS S IO N ER

THE STATE BOARD OF HEALTH 
OF MISSOURI

JEFFERSON CITY

ADDRESS ALL COMMUNICATIONS 
TO THE STATE BOARD OF HEALTH

STÄTE HEALTH COMMISSIONER 

JA M ES S. STEWART M D

DIVISION OF ENG INEERING

STATE OFFICE M.GW.A.

7 WAR AREAS 
2 4  WAR ESTABLISHMENTS 

PROTECTED

Mosquito control operations 
around war establishments in  Mis
souri during the past year involv
ed both drainage and larv icid ing . 
V ertical drainage near Jefferson 
Barracks eliminated s ix  acres of 
breeding surface. In a l l ,  nearly 
3 miles of hand ditching was fin 
ished and over i,l64. acres of wa
ter surface treated with o i l  and 
paris green. Clearing operations 
were carried out over 180 acres 
of water surface and a 1 a -  
raount of dynamite was used. A 
tota l of 58,052 man-hours of wcrk 
were expended for th is  purpose.

•?. D ,

.Tames Stew art « /il .  D,S t a te  ITealth/Coramis a io n e r
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N O RTH  C A R O L IN A

S T A T E  B O A R D  O F  H E A L T H

C A R L  V .  R E Y N O L D S .  M . D .
S E C R E T A R  Y -T RE A S U RE R  

AND
ST AT E HEALTH  O F F I C E R  

G E O .  M .  C O O P E R .  M . D .  
AS S T . ST AT E  HEALT H  O F F I C E R

R A L E IG H

In  North Carolina during the 
year draglines were used In  three 
areas to excavate a to ta l of about 
5 miles of large ditch. This accom
plishment gave North Carolina the 
lead among MCWA units in  amount of 
machine ditching. In  addition to 
the above, over 129 miles were 
ditched by hand, and a small amount 
of dynamite ditching was completed. 
O il was used to control quads in 
water areas with an extent total
ing 5,647 acres, and vegetation was 
cleared from 979 acres of water sur
face . In  a l l  587,757 man-hourB of 
labor were expended.

STATE HEALTH OFFICER

C A R L V REYNOLDS M.D

DIVISION OF EPIDEMIOLOGY 
AND

VENEREAL D ISEASE CONTROL

STATE OFFICE M.C.W.A.

13 WAR A R EA S  
6 9  WAR ESTABLISHMENTS 

PROTECTED

7 — r

Carl V. Reynolds, M. D. 
Secretary and State Health Officer
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G .  F .  M A T H E W S .  M. D .  
C O M M I S S I O N E R E D U C A T I O N .  I M M U N I Z A T I O N .  

S A N I T A T I O N  I S  H E A L T H  
C O N S E R V A T I O N

<0felaf)oma & tate  ^ealtf j  d e p a r tm en t
& ta te  of ©felafjoma

O K LA H O M A  C IT Y

Malaria control drainage in  
Oklahoma during the past year re
sulted in  the elimination of many 
sources of nalaria mosquitoes.
Over 23 miles of ditch were com
pleted, 19 miles by hand and 4 
miles by dynamiting. In one War 
Area a ditch 4,650 lin e a l feet long, 
3 feet deep, 6 feet wide at the top 
and 2 feet wide at the bottom was 
constructed with dynamite in only 
two days. 2,250 feet were complet
ed the f i r s t  day, and the remaining 
2,400 feet the second day. An aver
age of 1.33 cubic yards of earth ww  
moved for every pound of dynamite 
used. A total of 9,200 pounds of 
explosive was used. Removal of store 
deposited logs and other d r if t  from 
natural bayous and drainage ditches 
near Pryor resulted in  the elimina
tion of p ro lif ic  sources of quads. 
Waters breeding quads with an extent 
of 1,039 acres were treated with o il  
and paris green, and 267 acres were 
cleared of aquatic vegetation.

G. F . Mathews
The State Health Commissioner
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9 WAR AREAS
22 WAR ESTABLISHMENTS 

PROTECTED
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PUERTO RICO

m e

The campaign against malaria 
on the island of Puerto Rico re
quired the control of Anopheles 
alb i n a r m s . probably the most im
portant Caribbean vector of mala
r ia .  In  the fight against th is 
species several outstanding major 
drainage projects were completed 
arSong them being that at Camp 
Tortuguero. E le c tr ic  pumps to 
dewater some extensive albimanus 
breeding grounds were installed  
in  the Losey Field  area in  co
operation with the Army. Alto-

gether in  Puerto Rico MCWA com
pleted nearly 178 miles of hand 
ditching during the past year. 
Waters totaling over 39,353*- 
cres in  extent were treated a l
most exclusively with paris green, 
th is larvicide being more exten
sive ly  used by Puerto Rico than 
by any of the other MCWA units. 
Airplanes were used for the ap
p lication of paris green in  some 
instances. In a l l  891,491 hours 
of work were expended*

J j

S E C P
W A I



D e p a r t m e n t  o f  H e a l t h  

J A M E S  A .  H A Y N E .  M . D . .  D . P . H .  
S E C R E T A R Y  «N O S T A T E  H EA L T H  O F F I C E R  

W A D E  HAMPTON S T A T E  O F F I C E  B L D G .  
PH O N E 2 - 6 3 2 1

E X E C U T I V E  C O M M I T T E E  

K EN N ET H  M. L Y N C H .  M . D . .  CH M . . CH AR LEST ON
L .  D .  B o o n e .  ....................................................A i k e n

W .  L .  P r e s s l y , m .d ..................................D u e  W e s t

W .  R .  M e a d . M . D .............................................. F l o r e n c e

F .  M . R O U T H . M . D ..............................................CO LU M B IA
D .  L E S E S N E  SM IT H . M .D .  . . . SPA RT ANBURG
W .  R .  W a l l a c e . M . D ........................................ C h e s t e r

G e o . W .  D I C K .  D . D . 8 . .  F . A . C . D .  . . S u m t e r

V i v i a n  F .  P l a t t . P h . G ....................................... C o n w a y

J N O .  M . D A N I E L .  A T T V . G EN . . . .  CO LU M BIA
E .  C .  R h o d e s . C o m p . G e n . .  . • C o l u m b i a

Hoarò o f lflealtl|
of &outl| (Carolina

Colum bia, &. ®.

M alaria c o n tr o l around war 
esta b lish m en ts  in  South Carolina 
in v o lv ed  the treatment of about 
12,298 acres of water, both o il 
and paris green being used as la r-  
vicides. The MCWA program complet
ed more than 100 miles of hand ex
cavated ditch and blasted an addi
tional 5 miles with dynamite. In 
one case the drainage of a large 
p ro lif ic  quad, breeding area in close 
proximity to an a ir  f ie ld  which 
would have required 18 months to 
drain with a dragline was fin ish
ed in  about 60 days through the 
u se  of dynamite. Durable lining  
was insta lled  in  more than a mile 
of d itch, the most of any state 
in  the MCWA program, and 6,100 
linear feet were ditched with 
machinery. Over H29 acres of 
water surface was eliminated by 
major and minor drainage and veg
etation was cleared from 2,636 
acres. An Aades aegvnti control 
program was in itia ted  in Charles
ton and no exterior breeding was 
found in  March or A pril.

2—

J A M E S  A .  H A Y N E .  M . D . ,  D R . P . H .  
S e c r e t a r y  a n d  S t a t e  H e a l t h  o f f i c e r
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W . C . W IL L IA M « . M .O .
COM  M l t S IO N IR  O F  P U B L IC  H IA L T M S T A T E  O F  T E N N E S S E E  

D E P A R T M E N T  O F  P U B L IC  H E A L T H  
N A S H V IL L E

P U B L IC  H E A L T H  C O U N C IL

J O H N  M . L E K .  M .O .«  C H A IR M A N . N  A S M V IL L S

O R E N  A .  O L IV E R .  D .D .B . .  V lC B  C H A IR M A N . N A IM V I L L I  

J .  R . T H O M P S O N .  J R ..  M .O . .  S B C R K TA R Y . JA C K S O N  

L .  P . M IT C H E L L .  P M .O . .  N A S H V IL L S  

R . B .  W O O O . M .O . .  K n o x v i i ,L B

W . K .  V A N C K .  J R . .  M .D  . B R IS T O L

M R S . F E R D IN A N D  P O W E L L .  JO H N S O N  C IT Y  

T .  R . R A V . M .D . .  « M S L B V V IL L S  

W . L .  R U C K S .  M .D . .  M e m p h i s

* I I I

COMMISSIONER OF PUBLIC HEALTH

W .C.W ILLIAMS M.D.

DIVISION OF
PREVENTABLE D ISEA SES

STATE OFFICE MCW A.

IO WAR AREA S 
6 9  WAR ESTABLISHMENTS 

PROTECTED
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Duriiig the year the MG\«A pro
gram in Tennessee controlled A. quad- 
rimaculatus production by oiling  
waters totaling 3,310 acres in ex
tent. A considerable acreage of 
water was eliminated by 27 miles of 
hand ditching, and 387 acres were 
cleared of vegetation. 1,275 feet 
of durable ditch lin ing was placed. 
The above efforts involved 168,328 
man-hours of work by MCWA personnel. 
A project for the control of breed
ing in flooded areas near war es
tablishments north of Memphis by 
means of airplane dusting of paris 
green was recently in it ia ted .

Commissioner
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G e o  w  C o x  , K* D S t a t e  h e a l t h  O f f i c e r  

A U S T I N

BUREAU OF 
SANITARY ENGINEERING

STATE HEALTH OFFICER 

GEORGE W. GOX M.D.

Texas is  unique among the 
states included in the MCWA pro
gram in  that i t  is  necessary to 
control two dangerous malaria 
sectors. In addition to Anopheles 
quadrimaculatus. a second species, 
Anopheles albimanus. is  found in  
numbers in the lower Rio Urande 
valley . During the past year in  
Texas, 13,l/*3 acres of water sur
face were treated with larv ic ides. 
Over 325,000 gallons of o il  and 
1,500 pounds of paris green were 
used, hand ditching of 156 miles 
was completed permanently eliminat
ing well over 1,200 acres of mos
quito breeding waters, and clear
ing of vegetation from about 1,070 
acres was accomplished. In a l l  
641,127 man-hours of work were ex
pended. Aedea aegypti control was 
in itiated  in the lower Rio Grande 
valley and near Corpus C h r is t i , 
Houston and (halveston. Through 
public education and cooperation 
notable Aedes aegypti population 
reduction was accomplished

>x, M. DrGeo. W. Cox,
State Health 0ffic«r

STATE OFFICE MC.WA

14WAR A R EA S  
140 WAR ESTABLISHMENTS 

PROTECTED
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BUREAU OF 
SANITARY ENGINEERING

STATE OFFICE MCWA

6 WAR AREAS
8 3  WAR ESTABLISHMEMTS 

PROTECTED

C O M M ISSIO N ER OF HEALTH

I.e. RIGGIN M.D

I C R i o o i n ,  M D
C O M M IS S I O N E R

Virg in ia , with Maryland and the 
D istr ic t  oi' Colombia, is  concerned 
with the prevention of quad breeding 
in  growths of water chestnut in the 
v ic in ity  of war establishments along 
the Potomac River. During the past 
year i t  was necessary to control 
*3,500 acres by airplane application 
of paris green. Other work by MCWA 
in  Virginia was concentrated in the 
Norfolk-Portsmouth, V irginia Beach 
and Peninsula areas and included 107 
miles of hand ditching. A notable 
achievement was the dynamite drain
age of a series of heavily breeding 
marshy areas at Dam Neck. The use 
of dynamite resulted in a saving of 
$72,000 as compared,with the e st i
mated cost for use of a dredge. Llore 
than 21,280 acres of water surface 
were treated with o il  and paris green 
and over 976 acres were cleared of 
vegetation.

C o m m o n w e a l t h  o f  V i r g i n i a  

D e p a r t m e n t  o f  H e a l t h  

R i c h m o n d

ssioner
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BREAK THE, MALARIA CHAIN*'''
ATTACK ATTACK ATTACK

ATTACK THE PARASITE ATTACK IGNORANCI
DRUGS INFORMATI

I tec h n ic a
TRAININC

ATTACK ADULT MOSQUITOES
MOSQUITO - PROOFING 

SPRAYING 
REPELLENTS

ATTACK MOSQUITO IARV7
OILING

DUSTING
DRAINING
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